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improve problem-solving ‘ability, and,
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‘mo®e closely to textbooks and tests, problem-solving was never
: wcomplgtely accepted by all teachers. At Site A, 80 teachers were

~ trained,

eventually affecting over 300 classes, and the school board -

. pledged continued 'support. At Site B, progress was slower. Two major
, effects were noted at both sites: (1) teachers viewed TOPS favorably

i and commented on its positive impact on students'

mathematics and

thinking skills; and (2) TOPS students had better test scores.than
non-TOPS students; differences were 51gn1f1cant at S1te A but not

Site.B. (MNS)
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TOPS goals were twofold:' to train a corps of teachers capable of teaching

prob]em solving as well as training other teachers to do the same, and to

1mprove students' problem so1v1ng in mathematics.

L]

Summary of Imp]ementationu TOPS was implemented d1fferent1y at the two sites.
At Site h7 the program was implemented at the middle school level (grades 5 -

8), where most math teachers were specialists who teach mathematics throughout

”

the day. For the most part, the original group of "TOPS teachers was a
re]ative]y strong group which might.be expected to take a leadership role in

future X\PS expansion. After some hes1tat1on, mathemat1ca1 problem solving as

LY

exemp11f1ed by the. TOPS act1v1t1es was accepted at Site A’ Th1s was in spite

l'

of the fact that this prob1em solving was never clearly art1cu1ated as

p)

. measurable and seemed not particularly consonant with the district's

standardized tests.

At Site B, the program was implementéd at grades 3 - 8, though most often

in grades four and five, and usually by teachers who were Qgt,mathematics

-

/
specialists. The most important criterion for selecting a school was low

scores for the school on district administered achievement tests. The

ot

original group of teachers Qid not have a particularly strong backéround in
mathematics and participants varied'in their belief that IOPS activities would -
lead to improved problem solving ability, especially as measured in

standardized tests. A red1rection of the program in’ Year IT at Site B

broadened and diffused the instructional emphasis. Teachers cou]d choose from

-
P
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semera1 kinds p% instruc%iona1 materials; there,was more emphasis an hav%ng
teachers develop their own lessons which were to emphasize class.ical, \
psychological prép]em solving strategies; and instruction was tied more
directly to the regular district textbook and standardized testing prqgrams.

Even with this freedom to tailor TOPS to locally perceived rieeds and local

materials, problem solving was never completely accepted by ‘all the teachers,

but was viewed by some as qompetihg for math instruction time.
The two approaches led to quite different.impiementation results. At Site
A, approximate1y 80 junior high mathematics teachers were trained, eventually
impacting over 300 classes. The school boafd»p]édged support to continue
training of new teachers nekt year with'local funds and the long range goal is
_to train all middle school teachers. TOPS goals do not particuTarﬁy match
those of the present district-administered test. As a result, the TOPS ’
program has provided an impepus at Site A to develop, over thefnext%fem years,
a new eemjes of testshin mathematics. They will emphasize problem solving and
hecome part of the district's testing erogram. , ‘~~
At éite B the undertaking was in a sense, more ambitious, in that
"generalist! teachers who taught in e1ementahy schools and who, had a less
strong mathemat1cs background formed the first group of trainees. This
emphasis on tra1n1ng the generalist teachers, and e1UC1dat1ng for them the
more genera11y aCcepted strateg1es of problem soTving with a very careful eye
\ towards standard1zed test performance, may make the. goals at Site B more
appea1ing to some school adm1nistrators. But progress is bound to be s]ower
and more difficult because of the:need to train teachers in the mathematics
' and in the problem solving strategies. These needs are ;ompounded by the °

“need for teachers to develop for themselves lessons embodying the mathematics

and the strategies. A major problem for teachers who want to teach problem




. , B . i
solv(ﬁﬁldailx as an adjunct to the text given the absence of gm%?curr1cu1ar,

‘materials are available for teaching these particular stﬁategi’s.
Summary of Effects. There we>é two major'effects. They wer '
1.At both sites, part1c1pants viewed TOPS favorab]y anﬂ commented on its
pos1t1ve impact on students' mathemat1cs and xh1nk1ng sk1115.
II. At both sites, TOPS students had better test scores Fhan Non-TOPS
students. But in spite of con51stent1y higher scores, the differences Oere .
statistically significant at Site A Out not ‘gt Site B; the scores do suggest
" TOPS fosters problem solving development.
Both findinas are worth amplifying: . " ) ’
N I. Overall, TOPS was considered successful by participants. Al
participants viewed the TOPS project favorably. The maJor1ty of teachers
thought that their ability to teach TOPS had 1mproved since Yast year and also
1nd1cated they were capable of continuing to teach TOPS next year and would be
' ljkely to do so: The majority of.teachers indicated that TOPS Rad a
geneficia] effect on.tteir students and Coordinators favorabTy reviewed the
majority of lessons, the impact on students and teacher's mastery of those -
Teésons.

-

Accdrding to participants, tOeJTOPS approacﬂ, designed and executed by the
CEMREL staff,-Qas a challenging, szstantive, and productive way to teach )
.problem solving. “As an alternative to current texts and materials, TOPS was
aOpreciated by some, 1f not all, of the teachéfEf For teachers who wanted to
teach problem so]ving but ‘couldn't find an entree, TOPS worked, and a11
part1cipants regard]ess of problem solving expertise commented favorab]y on “

TOPS quality, and on the ab111ty of CEMREL's TOPS itaff and their local staff

to introduce the teaching or problem solving as well as they did. Particularly




appreciated was the role defined by TOPS for. the Coordinators. By casting
them in the role of consultants and collaborators (as opposed to supervisors),
the project designers set the stage for interactive professional development'

that teachers found helpful.

+
i

II.. Student,Achievement. At Site A, TOPS classes had significantly

higher scores than Non-TOPS classes on the MANS Tests, a speC1a11Per1es of
problem solving tests. The adjusted mean scores were 128 (for six seventh
grade ?OPS classes) versus 110 (for six seventh grade Non-TOPS classes).

These TOPS classes also had~h1g‘~r scores, by about 10%, on the Concepts and

/A\

_Applications test of the Ca11forn1a Ach1evement Tests, aTthough thi's

¢

difference did not reach statistical significance. There are two factors“
which make these findings especially noteworthy. fi:st;/when problem solving
is measured by tests which do not test directly whattwés taught (i.e., are new
to students, aslﬁas the case in Site A), significant-differenceé bbtween
curriculum groups afe not usually found. " Second, most of the TOPS students

had on]y one year of TOPS instruction; one can expect even stronger results if

'students study TOPS throughout middle school.

o

§

At Site B, TQPS students had hi'gher scores than Non-TOPS studeﬁts, but the .

differences were .not statistically significant. On the California Aghievement
Tests, Concepts and Applications, for nine fourth grade TOPS classes the
adjusted mean scale score was about 431 versus about 425 for e1ght Non-TOPS

c1asses. The mean score for a scattered group of fifth grade TOPS studehts .

;eomp]et1ng their second year of TOPS was about 469 versus about 461 for a

comparab]e Non-TOPS group. \ . . . .
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D1fferences between the twd sites in teachers background and program

‘1mp1ementat$qn are 1nstruct1ve, We conclude that districts which train

*

"spec1a11stﬂ teachers, who teach mathematics to several classes each day, w111
\

get a better return on their tra1n1ng investment. Since these teachers neeg :
to spéend less t1me 1earn1ng the mathemat1ca1 processes embodied in TOPS, more ‘
time is available for observing and pract1c1ng TOPS teach1ng techniques. On
the other hand, a d1str1ct wh1ch Jdecides to adopt TOPS in order to g1ve less

.mathematica]]y able teachers an introduction to mathemat1ca1 proceSses of

-

problem solv1ng, as Site B did, will need more time for training and that
training will be a more difficult hndertaking. o X
g\af

Districts also need to make <an explicit commitment to the_teachin

problem solving. Teachers need assurances that their attempts will be

supgorted and sustained, and that evaluations of TOPS impact on students will
bear some relationsHip to instruction. Evaluation attempts also need to p

recognize that the imp]ementaton process and its effects on students may

*

happen slowly. . -

+

tion to districts - -

Given those cohﬁitions, TOPS can make a positive contr‘ap
interested in improving the mathematica] problem solvihg RS y of their

students. , ]




t . . INTRODUCTION ”
TOPS,'a program designed to teach prob]em solving in mathematics, was
! developed by CEMREL staff and implemented by that staff in conjunction with
administrators and teachers at two p110t sites, Site A and Site B, from EaT]

‘ 1980 to Spring, 1982. Both S1tes are large urban schoo1 distr1cts. TOPS
goals were-to train teachers to become capable of teqch1ng effectively for
problem solving there by improving students' prob]em so]ving skills. SpeC1a1
_emphasis was placed on 1mprOV1ng students' faC111ty w1th app11cat1ons and with

’ A )
higher level cognitive sk111s, rather than computatjon. :

Need for. the Program ‘ o . )

Impetus for the project came from severa1 sources, among them NCTM's ,

—

statement that prob]em solving in mathemat1cs should be an 1mportant part of

N

‘mathematics 1nstruct1on. A similar statement by the National Council of

Supervisors of Mathqgat1cs served to underscore the 1mportance of problem
solving 1n‘the'Curr1cu1um. Both groups supported teachjng probtem solving at_
a time when students' standardized test scores, especially in mathmatics,

were 1owertthan thgy hadpbeén,in a decade. " As a result, school districts
- . . £ .
~ began looking for curriculum materials and instructional techniques that

emphasized problem solving. - T '

- M \
. N AN .

TOPS: A Proposed Solution to Districts' Need for a Problem Solving Curriculum

B CEMREL's CSMP §taffﬁhad deyeloped, over a number of years, a mathematics
S , £ ) .
curriculum which stress&d a problem solving approach to computation, number

relations, and other mathematical topics.
' - / .




TOPS was designed from components of the program with the goal of teaching .
probiem solving to elementary school students one day a week. Both CSMP’and
i ' ' TOPS are based on the assumption that problem soiv1ng 1ies at the heart of
mathematics, and should be taught as part of students’ ‘mathematics
instruction. To achieve this goal, TOPS materiais and strategies, 1ike ‘CSMP,
weré& deveioped from 1deas found in advanced mathematics and were designed to
suppiement students stanﬁard mathematics curriculum., (

TOPS goal of training teachers in problem soiv1ng was based on the
assumption that teachers cou§"be‘taught how to appy‘probiem so]ving

techniques in their own classrogms. Accordingiy,‘trainingvwas targeted to the

TOPS staff helping teachers‘iearY and apply prob]em solving strategies.

First, in workshops, and then thro‘gh COOrdinator classroom v151ts as the
teacher taught TOPS in lieu of the‘%r xtbook one day a week. It was ,
anticipated that the combination of E}QTHjng and practice, monitored by .
district level coordinators, would enab]e the teachers to increase their .
districts‘ ability to teach‘probiem soivingvto more and more students each
year, and as a result create long range~improvement in'probiem solving in each
district. - : .

As TOPS was conceived, both goajs were to:be:neE‘py using techniques,
materials, and strategies based'on a specific;point of view which was
operationa]i;ed via five major sets of activi&ies: ‘the Language of Arrows, ’
the String Game, the Mini-computer, Hand Caiduiator; and Detective Stdries.
They combine mathematical content, 1ike numbér reiations,.with basic cogniéjVe
processes, like discovering a pattern which describes the relations. Since
presenting the content ca]]svfor a spetif;c styie\(r teaching, andfTOPS is

based on a point of view which is not widely known| teacher training is

g . §
necessary. anceptua]ization not computation lies at the core of the program,
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[ ] - " .
which means a TQPSKc1assroom may not resemble the typical classroom in which

teachersiiearned or previously taught mathematics. In the beginning, teachers g4
need consultations in planning and teaching lessons to foster their
development of students' problem solving.

Evaluating TORS

7/

In eva]uat%ﬁg TOPS, the dué1'goaﬁs of,frainiﬁg teachers and improv.ing

students' problem sd]vi?g served as‘f&cqﬂ.points for the evaljuation L
questions. .fhe'two kef issues, which shaped the evaluation, were:
) 0 Was TOPS, as envisioned by its developers,
succg§sfﬁ11y implemented at eachﬁsite?.
0 Did TOPS participation éffect students'
’ mathematical problem solving ability?
A third question: " ' , '
0 MWhat is the 1ikelihood of a program like TOPS

: §ucceeding at other sites? .
‘- -
is also addressed. To answer the thrge questions, data were gathered from

L4

several sources: ‘ o '

- @

0 /f Interviews with coordinators, principals an
teachers. ’
0 Questionhaires distkibuted to all project

teathers ;t the end of eachf project year.
ol .. Classroom observation data..
0 Tést data.

. and analyzed-to produce answers to the questions.

TOPS,imp]ementation did not proceed as, originally planned at both sites.
N

4
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L At:Site A {mplementation was'céntinued as b]aﬁned‘during Year II, but at Site
B therd were changes'iniprognam structure and fgcus; in personnel, and in
continuation/expansion prospects. Those changes rendered the two sités ‘ .
) differenf hence the data from each site are best presented separately. (For - '

1nformat1on about Year I of TOPS see Proaect TOPS F1rst Year .Evaluation

-

Regort Martin Heﬁbent and Gail Marsha11 CEMREL Inc., St . Louis, Mo., 1981. )
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\ SITE BACKGROUND INFORMATION 3

-
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Thisesgetion will briefly describe the commonalities at the two sites and
¢ ' ” ) .
the remainder of the report will describe differences in the implementation

and impact of TQPS; first at Site A, and then at Site B.

‘The Sites - ° : o . -

Site A js a 1argg mid-wesfe;n:urban school district. A major mqnufacturing
centgr,:tf§ urban;a;éa typifies the economic, socia{, and educational profile
of many large A@e}ican citi\es.~ A downtown decaying and rebuilding, white
) f1ight, and a high concéntration of pooé and unemp]oyed mark the problems
" . faced by the‘school administrators. Site B is a middle sizéﬁlurban school

b T I .

district where both heaQy and‘1ight industry e;ovide_a more diversified '
Aeconomy. Howevér, 1ike Site A, its proB;ems are typical of cities its size.
Site Events ) '
~ The contract for TOPS began October 1, 11980. At each site a distric level
«Coordinator was choseﬁ.by site administrators and a Demonstration Teacher was
cﬁosen‘to work wﬁtA the Coordinator., Following thé se]éztioq of these
district ]evel'staff, who we;e to be chosén because of their mathémqtics
training and their adhinistrétive experience, schools and teachers were
chosen. _In soﬁe cases, schools and teach;:s were selected because of low test
‘scores in mathematics. In some cases, teachérs volunteered for the prdgram
;:;};:fgiz:and their classes did not necessarily follow that pattern. In still other

“;j‘ﬁgases, the' teachers chosen were those who needeq special help in learning or

T teaching mathematics, as-perceived by a principal or other administrator.

This happened more frequent]

s T wmomman w v, -




P . .

Once the staff%and teachers were chosen, the first series of worksqops at
the sites was scheduled for mid-November; 1980, At Site B, the workshop was .
held as pfanned (November 12-14), almost three months affe; school began, a
beginning which was later-than originally anticipated. . But at Site A,
district level decfsions'1ed to the po%tponement of both.the November workshop
and one rescheduled for December. The workshop was finally held January 20-22,
1981. Since forma] TOPS teach1ng began the Monday immediately following the
) Qorkshops, S1te A TOPS instruction began halfway through the school year.
« There were four major differences between the two sites whjchAhad
implications for the day-fo-day conduct of the project and for the future of

the project. These differences, which will be discussed in turn, were:

<

0 ( Staff experience and training
0 Schedules for teaching TOPS
0 Definition and operationa1izing of problem solving.
) Plans for\Continuation and expansion. ' .

Staff Experiencéband Training. Analysis of.the questionnaires completed by
staff at both sites (Appendix A) showed that the Coordinator and Demonstratibn
Teacher at Site A had more formal mathematics training and more experience
teaching.and supervising mathematics clasSes than the Site B staff.

Teachers at Site A aad more formal mathematics training; more of them had
a majer‘in mathematigs or a concentration of mathematics Courses as
undergraduates. Site A teachers often taught TOPS at several grade levels and

they taught only Math to those classes. Site B teachers were more likely to

teach Math and other subjects, and most often taught elementary c1asse§. A .




. »

Thus, Site R tgacﬁers could be considered "specialist" teéchersg whose
p}imary responsibility was to teach mathematics. By virtue of their tréiniﬁj‘
and their assignmenfélin schpo]s, they were specializing in mathematics
instruction. Most‘§ite B teachers could be regarded as "generalists",
teachers trained ta teac?\a wide variety of subjects and aééigned to a
particular grade 1eve1: .

A secon& difference in staffing also occurreﬁ at Site B. On the
recommendation of the Federal Project Officer, the'two Demons tration Teachers, -
each of whom had worked half. time on the proaect, were rep]aced by a full-time
Demonstration Teacher at the end of Year I. This change meant ‘that the
boordinator had to acquaint the hew Demonstration Teacher wyth the project
while planning for the-second year in-service, and had to re-schedule
c}assroop visit§, Eiqce the previous year's schedule (predicated on tw&

" part-time staff members) was no longer workable. The Démonstr;tion Teacher had
not participated in Year I in-servicefmeetings and éani;grs with CEMREL staff,
and was therefore not aware of the point of v}ew and operational strategies
‘which had been‘imp1emented at_Site B during Year I. ®

Scheduling. A second mandated change from the Federal Project Officer
Effected the teaching of TOPS &t Site B. Concerned aboﬁt the match between
TOPS goals and the district goa1$, a match wh1ch had been quest1oned by the
Coordinator and several teachers, the Federa] Project 0ff1cer directed TOPS
teachers to teach prob]em solving for a few minutes eath day in conjunction

w1th top1cs and -problems covered in the local textbook. At Site A, teachers

continued to teach TOPS once 3 week as originally env1s1oned by TOPS p1anners,

but at Site B, a new schedule had to be worked out by the' teachers, and new

ways of integrating TOPS had to be dh¥i§jd. In fact, this mandate to teach

“
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. TOPS every day 6tysta111zed a latent prob]em at Site B. Several teachers, not

4

strong 1n mathemat1cs to beg1n w1th and just beg1nn1ng to gain mastery of the

TOPS mater1a1s and concepts were unab]e to integraté.them into their local
tjw

textbook program.i For examp]e, some teachers were able to see the

app11cab111ty of the M1n1-computer to place value lessons, or the String Game

(Y
&

/zo factoring, but other teachers were at a loss as to how to use TOPS '

materials and strateg1es as adJuncts to the text.
Definition and teach1ng of ﬁrob]em so1v1ng. At S1te A, teachers cont1nued

S1ng the types of TOPS lessons which they had practiced the year before, as

/

e prob]em so1v1ng strateg1es emb6died in them.

t
At Site B, the mandate by the Federa1 Project Officer resulted in & w1de range ’

+

well as. ref1n1ng the1r ﬁée of- th

of 1mp1ementatqon stratég1es. The net result was a ‘melange of/c]assroom
_1nstruct1on at S1te B, some of wh1ch couﬁd be ca11ed préh]em so1v1ng using a
TOPS, focus, some of which was a more generic form of prob]em solving, and some °
of wh1ch *had no d1scernab1e prob]em solving or1entat1on. |
The d1fferences in teachers' intuitive def1n1t1ons of problem so1v1ng and

in their wi11ingness to acceﬁt TO?S materials ahd concepts,.agpeared to be
related to thefrgnathematics‘training. Teachere who had had a concentration
in mathematics and/or taught Math to several grades each day (as at Stte A)
were more likely te maintain fidelity to TOPS lessons and.to yse TOPS
méteria]s and ‘strategies to focus on the problem solving aspect of the
materiaTsT/fheir mathematics éregared them to understand and maximize the >

R .
lessons. For teachers with weaker mathematics backgrounds (typically at Site B

) TOPS?was usually nothing more than an introduction to problem-solving

P e
. -

strategies, and to non-computat1ona11y oriented mathematics. .

.
’
A




Continuation and Expansion. In August, '1981 while Site A was in a positibn to
build on and improve the first year s work, Site B, for all 1ntents and
purposes! had to beg1n anew. Since the changes mandated by the Federa1

Project Officer had introduded a new staff, a new teaching schedule, ,and a new

problem solving focus,,some teachers were confused about*the actual purpose of

-

- :TOPS instruction. Hence they were not effective advocates of the program.
More detrimental to continuatidn and expansjon eff;rts however,.was the fact
that a maJor portion of the introductory workshop sessions at Site B in
1981-1982 had to be devoted to explaining the changes to {he original group of

- TOPS tei:;:ers. Schedule changes and their concurrent reporting‘ requirements:

+ "also co lnded time. and energy. This meant the éoordinator-had no ¥ime to
think about trainjng a second cadre of teachers or helping TOPS teachers ttrain
other'teachers in'their buiﬁdings: Instead, four replacement teachers were ‘

" -phased into the project by darticipation in Year II_actfvities.' while the new’ ‘

staff brdught insights and}ski1ﬁe tﬁat c6ntributed to the project worhing |
re1at1ons with project teachers in some cases had to be bu11t from scratch.
The S1te A Coord1nator and Demonstration Teacher, on the other hand, were
ab1e to spend the first few weeks of Year II. rev1ew1ng TOP9 teacher;*/;;Zk ‘and A
1ntroduc1ng a.seccnd cadre of teachers to TOPS. Later in the year, they were
able to monitor both groups, and.introduce a third group of teachers to TOPS.
« . This expansion resulted from the continuity of effcrts which characterized
YearlIIlat Site A.
The difterences between the'two sites affected TOPS implementation and

impact. .Both issues will be discussed in.the next section.

—




TOPS IMPLEMENTATION: SITE A ' ™
[ e .

. * -

Data in thts section were gathered by means of questionnaires mailed to
, TOPS teachers in Spr1ng, 1982 Twenty eight teachers returned completed N
| quest1onna1res : twe]ve were teachers who had been in the project last year
(69% of the veteran teachd(s and sixteen joined the project during Year II
(34% of the the, new teachers). Thus the data reported below represent some, °
but not all, ‘of the teachers currently teacﬁing TOPS at Site A. Data from |
veteran and new .teachers were aggregated in-al11 cases except where t?e
responses of vetggpn teachers differed from those of tne new_teachers;

T,

' 1 Background and Exper1ence. The Coordinator .had advanced degrees in

\
a Matpema jcs and “extensive exper1ence as a Mathematics supervisor at the middle -

Ly

' schdo1'1eye1. ‘The Demonstration Teacher had egrer1ence with CSMP as well as

~ Mathemaijcs 'supervisory experience. In the ta les which follow, data

describdng teachers' background and experience are presented.

'
. , .
[ . . : . - .

D
\ K ‘

Teachers ﬁackground and Exper1ence o .
' Number of Years Teaching

1st year
2 -5 years 18%
6 - 10 years 35%
=10 - 20 yéars 31% \
20 plus years 16%

Highest Academic’ Status Attained\“) . e

-, -

‘ Bachelor's plus 31%, . Master's - 48%, Master's plus 21%

College Preparation

- Elementary education Elementary education Another major with C(oncentration
major with no math with 1 or 2 math some math courses in mathematics
methods courses methods courses - ) ‘ )
0% : 30% 30% o 40%




-

.’ . ’ | )
‘ -

2//The majority of the teachers tend to be experienced teachers, have
rece1ved advanced degrees, and have taken mathemat1cs courses in'college. Ag
a group, the new teachers had more experience, a better background (:
mathematics, and weée more likely to have volunteered for TOPS (as opppsed to

. :
being selected) than the veteran teachers.

2. Teaching Schedu1e. TWenty-f1ve~ﬁf the twenty-e1ght teachers taught math at

least four times a day, usually in atzaeast two different grade levels. "All
' we?e middle school teachers (grades fite to eight) and all but one of the -
teachers taught TOPS one full math periog.per week-

3. TOPS Teacher Training. Before beginnin§ theim\IOPS teaching, the teachers

U

attended a week long workshop. Conducted by CEMREL'S TOPS staff in
conjunction with the local Coordinator ‘snd Demonstration Teacher, the workshop
_was designed to acquaint. them with ?OPgékaterials and strategies. Their
‘reactions to thi's workﬁhop, and'to the day-to-day Coordinator activities which
followed the workshop, are summarized below from questione:%re data. (A

Tisting of teachers' evaluations is shown in Appendix A) . !

) . »

" Distribution of Workshop .Topics and Ratings of gffectivenese

l - » s ’ ’
Average . . Ratings . L
‘Percent Y . \
of time . '
. 4 ’ '
Overview of the program's 13% 69% - 25% | .- 6%
philosophy and goals effective somewhat ~ not
' . effective  effective
Discussion/presentation of 24% ' 85% 12% 3%
math content by trainer . effective somewhat not-
effective effective
< 4y . .
Demonstrat1onxg1scuss1on by . 47% 91% 9% C0%
trainer of specific lessons - effective somewhat not
4 effective _ effective
Practice by participants 16% 66% 17% 17%
teaching various lessons— ———— -- effective somewhat not
oo ' - . - effective  effective
i ‘ - :
19 :
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Strengths and Weaknesses of the WOrkshobé. Several teachers'agreed that' too
mhch material was covered in too short a time, and they would have liked to
Habe learned a small segment, prac?iced it, and then met again'for another ‘ v .
segment, | | |

On the positive sﬁde,'teéchers:1iked the demonstrations of lessons and the
opéortupity for participants to practice,.especially with students present.

~

Strengths and Weaknesses of Coordinator Activities. Only one negative aspect
_of the Coordinators' activities was mentioned: a teacher stated that the
observations_created tensionr A11 other teacher comments were positive and

‘teachers.cited the knowledgeability and helpfulness, the offering of ideas,

- Yo, . .
and the demonstration of new and different ways to,deaywnith‘students as

\

Rating Coordinator Activities. ‘ ‘
L ‘
"If a Coordinator were available next year, what actjvities would you -1ike to
¢ . - . . N

strong features of the training:

.

see emphasized?" - . . ‘ .. .
. very somewhat  not usually
. helpful helpful * helpful
Conducting demonstration classes . 74% 20% 6%
Reviewing mathematical content 44% . T38% 18%
Planning future lessons - ! 48% 52% 0% -
Discussing general problem solving strateg1es 58% 42% 0%
Critiquing lessons you taught ‘ 55% / 55% 0%
Explaining the goals of an individual lesson 34% 38% 187
Suggesting classroom managemerit procedures 34% 664 0%
C1assroom visits in general Do% % . o

New teachers, who had more mathematics in college, were less likely than
veteran teachers to rate “discusSihg genéfﬂ] problem solving strategies" as

very helpful (45% vs. 71%) but mo [ 11ke1y to rate "planning future lessons"

4

as very helpful (62% vs. 33%).




4; Teaching TOPS: Distribution of TOPS Lessons
The major part of the TOPS program was the week]y p]anned lesson taught by
\ the training teacher and(often observed and ¢ritiqued by the Coordinator or
Demonstration Teacher. The teachers kept logs of what was taught and these
are summarized befow. (Because the length of the TOPS school year differed

from Year I to Year II, the.percentage of‘]essops devoted to each strand is

shown.) A
' Veﬁeran Teachers Teachers
This Year Last Year
String Games - 26% 32%
Arrows 25% , 17%
Mini-computer , 225 29%
! Hand Calculator o T% \ 17%
~ Detective Stories - T2% . 4% .
Geometry : i T%

-

Greater uniformity.in lggson coverage is shown this year.

+ ’ . l

5. Codrdinator Ratings of‘TOPS*Lessons

Dur1ng c]assrpom v1s1ts, the Coord1nator and Demonstrat1on Teacher rated the
lesson in'a log. .Six major aspects of the lesson were tQ be rated, and the

average rat1ng acrgss\all observed lessons is g1ven below for ‘each aspect.

Category Ratings

‘ \ High - Average Low
Students' Interest ' 82% ©15% 3% .
Students' Understanding 83 . o0 7% -
Teacher Preparation/tnderstanding 82% T2% - &%
Teachers' Enthusiasm/Delivery 87% T3% '
‘ - Appropriate  Inappropriate Had Difficulty
‘Use of Materials 93% 3% 4%
se of Mater EE | Ky 4')\/_. ;
Most 'Strong Weak |,
Students  Students Students
: Involved Involved Involved
Teacher/Student Interaction ' 84% . 16x 0%
» ‘. &
2i




¢

Another way of analyzing the same 10g data is to ca]cu]ate average ratings

across 1esson$ accord1ng to the content strand of the lesson. These are shown

below. . ‘
Lessons Ratings

High Medium Low
Y Arrows . : 78 17% 5%
String Game - 90% 9% 1%
Mini-Computer 83% 16% T%
Hand CaTlculator 75% I 4 2%
Detective Stories : 93 - 7% N

4

i

Both analyses show that lessons were generally rated positively bé

,

Coordinators. <

6. Teacher Ratings of TOP¥ Materials

This year, like last year, teachers rated‘?OPS materials "Low" or “High"

\ L]
on five categories. ®
String \tmguage of Hand Minie .| Detective Mean - ‘
Game | ”alculator | Computer | Stories Rating '
—
gh|Low gh[Low w w | High|LOw | HAigh|Low
Can be used , ' :
féctively 100%| 0% 100%| 0% 64%°[36% | 76% |24% | -88% [12% 85.6%114.4%
. o by a ‘teacher . . . . |
- omoting student . . ‘
growth in problem- |93% | 7% | 100%| 0% 50% |50% | 90% [10% | 89% |11% | 84.4%|15.6%,
solving skills . . : . |

fromoting positive: ¢ .
student attitude t00%| 0%| 93% | 7% | 67% |33% 90% {108 89% |11% 7| 87,8%:12.2%

toward problem- . T |
+solving ’ " N

Student enjoyment | o4% | 6% | 63 |3m | 78 2% | 89K |11% | 728 |18% | 80.2%|19.6%

Overall benefit to ﬁ ' i
students compared 63% |37% 86% {144 67% | 3% 85% {15% 83% {17% § 76.8%]23.24 .

to the math period

it replaced . ' ~
Mean rating o0x |10%| sex |12 | 65% |3sx | s6% |1ax | ‘84x |16% | 82.6%|17.4¥
N
\“7\ . . . ﬂ%— .‘ .
\/ z - N T ' - [
» 2":‘ N \‘
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Each of the'1esscn stkands_received 84-90% high ratings except Hand
Calculators which had 65%. Simi1ar1y each category received consistently high

ratings except "Overall benefit to students combared to the math period it

- rep]acee." which still received an average of 77% hiéh responses. Generally,

ratings were higher this year than last year.

‘ 7. Teathers' Assessments of TOPS' Features

The statements below were generated from negative comments one or more
teachers made during observations and 1nterv1ews conducted in Spring, 1981.

(Responses, do not//;ways total 100% -because of the pattern of teacher

responses.) . : . . - ,
4 . -
. Strongly ) : Strongly
N % ’ Agree Agree Disagree Disagree

Teach1ng TOPS 'takes too much - . ~

preparat1on time. 0 ' - 13% 63% 19%

. TOP ideas can be app11ed‘1n
Y ations outside TOPS . o .

c1as rooms. - t 42% 55%
TOPS does not conflict w1thg :

our school's math goals.: | 38% 59% 3%
TOPS does not contain enough - ‘ ) :

T drill. | " 3% L 22% 61% - 11%

A —_—. -

Tests should be included as® . - -
< part of the TOPS materials.- . 8% 49% *  40% 3%
TOPS is not useful in any ) -

other context." . o ’ - 63% 29%.
TOPS goals are clear 29% 53 _15%
TOPS does not help me learn o ' ' :
, more about my students . 3% 68% 29%
The game aspect of, TO%§ : .

lessens its va]ue 63% 37%
Students who have had TOPS .

this year should continue ] -

with TOPS next year. . 50% " 50% e




In general, these ratings seem to reflect positivehtedCher attitudes
toward TOPS. For most questions, answers were more positive this \ year than
last year. Negative comments received from 1ndtv1dua1 teachers are not widely
shared except for the statements refer 1ng to TOPS not contammg inough drill

and the need for test materials as part of TOPS where 25% and 57% tespect1ve1y

A

agreed with these statements.

!
.

8. TOPS Teachers' Views on Teaching TOPS

Having taught.TOPS for two years, veteran teachers were: in a pos’ i’

compare the1r first year of teaching TOPS with their second year. Genéra11y,

'\‘

they noted three changes, 1) better command of the mater1a1 which 1ea ito the

ability to plan and organize their TOPS teach1ng, "2) greater ability tw
B
coord1nate the material with the'regu]ar cUrrtcu1um, 3) greater ab111ty‘to

it

. positively affect- student-achievement. ‘ S \?' .
Veteran and new teachers were asked what changes in thetr teaching éhéy :
would make as a re5u1t of TOPS teaching. 'Both grbups stressed quest1on1hg
students more, ask1ng students to explain answers, a11ow1ng students to make
d1scover1es, and g1v1ng students time to think through a problem on their own.
Asked to discuss pers1stent problems they had 1mp1ement1ng TOPS this year,
one teacher cited a prob]em -of sequent1ng 1essons, and two cited d1ff1cu1t1es
ho1ding and keeping students' attention. Another‘teacher reported having
difficdlty allocating time for both TOPS activities and other mathematjcs

activfties in the district¥s curricu]dm.

9. Teachers' Vjens on TOPS Continuation. .
As a result of their TOPS experience, all teachers in both groups, veteran
teachers "and new teachers, said they would be able to teach TOPS next year;

and all but one teacher in the new group wauld choose to teach TOPS next j%ar.

,~°
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When they responded to the quest1on "What changes wou1d you make “in TOPS
next year?“, teachers' answers indicated they understood the purpose of - T0PS

lessons, and agreed w1th the TOPS approach. For example, teachers said they

-

et

woldd ask more questions, and use TOPS materials and techniques more

>

frequently in their regular math classes. They also said'they would be more
flexible about what days they taught TOPS, perhaps teaching TOPS 1essons every
«day some weeks and a fu]] math per1od one day a week at other times. Teachers

a1so said they wou]d prefer to 1n1t1ate Coord1nator v151ts instead of hav1ng
regular visits schedu]ed by the Coordinator. 7 '

. . .4 T
Several teachers saﬁd theywwou]d need nd he1p next year, several wou1d

!

like workshops schedu]ed so they couid share 1deas or receive additienal

-

mater1a1s and lessons, and others wou1d 1ike only rep]acement mater1a1s and
occas1ona1 consu]tat1ons with Coord1nators. )
An 1mportant aspect of TOPS continuation is teachers‘ ability to do an

effective job with it. About half of the veteran teachers said that at 1east

‘75% of the teachers of their grade ‘1evel(s) cou1d do an effective job with
.TOPS, and about a quarter said between 50% and 75% could do so. All but one

teacher, a new teacher, ‘said they would like to see TOPS used in other‘ofasses

in their schoods. . , .
According to teachers, among' the problems that new-to-TOPS teachers would
face are becoming familiar with and securing TOPS materials, learning to
organize and plan with-materials, learning how to handle the question-answer
dynamics'in front of a class, #nd understanding the goals of-the program.

4
o0
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> 0ne aspect of continuation of TOPS is teachers' perception of what is needed

if they are to continue teaching TOPS. JThree separate issues were mentioned:

L0’ There is a need for defining and explaining lesson goals and stating
how lessons fit into a sequence of previous lessons.
0 There "is also a need to design Hand Calculator activities for ﬁore ‘J h
student understanding and enjoyment of the lessons, rather than JUSt
. "punching buttons” ‘

.. 0 There.is concern about what w1i 1 happen to-students who hlve had TOPS .
~ the. previous year. Teachers asked what foiiow-up and sequencing will .
.be provided for those students.

o
kP94

. . A
- (30 > . I
)]

: - . - A
Another -aspect of continuation‘wiii be teachers’ reiiance on oth%r

teachers in their buiidings for help with TOPS lessons. There is eV1dence S
that teachers are “helping one another, but in a 1imited way A few teachens_

. said they offered suggestions on how to teach specific 1essons,'answered
teachers’ questions, and shared techniques that they themseives had devised or
learned. This is a low level of teacher-to-teacher support which will not be*
sufficient in and of itself to expand the program and may not even be enough
to sustain the participation of new teachers who do not yet understand how to

' ’

teach TOPS. , .

A
One of the\Qistrict s’ goals for TOPS was the development of a Cadre of

10. Expansion Prospects

. teachers who could act as change agents and expand ‘the teachijng of problem
solving. This cadre of teachers played on]y a(ﬁﬁmited role (and much less
than originally planned) in the process of expanding to new teachers.

' Nevertheless, the Coordinator and Demonstration Teacher have far: exceeded
expectations in the training of new teachers. One group of teachers has been
trained, observed, and at present is aimost fully autonomous. They can call

upon the Coordinator when needed but they are viewed as being able to function

A -




on their own. Having succéssfu11y launched one group of teachers, the site

staff turned their attention to training two more groups and current1y those ‘

groups have begun teaching TOPS under the staff guidance, About 10,000 ‘.

1.

 students were receiving TOPS instruction by May, 1982, or about a quarter of*“f

the district® students tn those grade levels. .

The coordinating staff have a1so wr1tten}1essons, prepared a teacher ié

training program, and wnitten\a handbook describing training.

Based on these sutcessful steps toward expansion, the district is
currently working on ways to institutionalize TOPS in the district. In spite
of critita1 budget prob1e£g.and-a teacher strike, the School Board has l
authorized continued support of TOPS, entirely from local funds, after the end

" .

of federally funded TOPS. -

11. Overall Reaction

In an open-ended question on the questionnaire, teachers were asked to -
give an overa11'eua1uation of TOPS. Their evaluations of TOPS were unitdggLy
pdsitiva. They stated that TOPS participation had a beneficial effect on ‘
their teach1ng and a pos1t1ve 1mpact on their students.

In summary, teachers' ratings of the workshops, theciessons, and TOPS
features were favorab1e. Teachers*?éem to have a pract1ca1 and conceptua1
command oveu TOPS, and express an interest in continuing TOPS. Expansien is

taking pldce more rapidly than planned, and the district is commited tdh'

continuing and expanding TOPS with local money. .

.
\
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TOPSEMBACT: SITE A -

This section is divided "rntp two parts. The first part will present
teachers' rating of TOPS impact regarding: i -

o - TOPS effectlveness in improving students' thinkihg. skills

o - TOPS effectiveness in improving students' ability to do specific
mathematical tasks

0 TOPS value of teaching strategies
- © .. The second part will preéent test data from: . . ) .

Y

- 0 The MANS Test

Y

0 Standardized ‘achi evement tests

1. Teachers' Ratings of TOPS Impact o

—~-

TOPS effectiveness in ihproving.studenfs' thinking

k)

Much ¢ Some No .9
R | Improvement Improvement Improvement v
Andlyzing Situations - 52% - agn - _
Reasoning Logically 49% . 51% _
Evaluating Possible Answers Ky - 52% _
Reflecting Before Responding 48% 52% "
Producing Multiple Answers - 32% 6% _

These.ratings weire somewhat lower than last year. .

TOPS' effectiveness in improving students' ability to do specific mathematical

tasks.
‘ o - .« . Much  Some No
L - ‘ ‘ . ' Improvement Improvement Improvement
| Place. Value : . 20% ° 71% 7% .
.* Fractions ‘ 46% . 12% 42% 3
- . Estimation ' 47% 37% T6%
‘ Word Problems . 28% 72% ~
Decimals 20% 0% a0%
Mental Arithmetic . (- 7%% 26% _ |
Ratings are slightly higher than last year. pr |

Q
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Value of TOPS teaching strategies

He 1ps He1ps Doesn't

. ,‘ o, A Lot A Little Help
Less pressure ‘ T
(no "wrong" answers, everyone : -
« can contribute)’ . . - 78% 22% _
Content ’
(good problem s1tuat1ons, . . .
lesson plans) , ‘72% . 28% _
Student respo ses : .
(explaining "“how.to" and "why",
many poss1b1e answers) 88% - 12% —
Hands-on mater1a1 (
(M#ni-computer, hand ca]cu]ator, : . :
strings) : 85% - 10% . 5%
Game atmosphere X ';'
(no paper pencil, team pTay) 70% 25% 5%
. . . f .
Teacher questioning - :
(thought provoking, open-ended, .
follow up to student responses) 77% 23%°

Again this year, "Hands-on materials" and Student respgnses" received

‘the highest ratings. .Overall, ratings were similar to last year.

-7
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) 2. Test Data ”
| . -

The MANS Test Data ’ .

L . y, ' :
To assess thq:effect of TOPS instruction on participating students, a

version of the'MANS Tests (Mathematics Applied to Novel Situatjons)‘was' T
constructed specifically for TOPS and was administered to TOPS and non-TOPS
c1asses. ‘ .

' The MANS Tests. The MANS Tests are short test scales origiha]]& designed to
-assess what are thought to be some of the underlying thinking sk111s of CSMP,
the_curr1cu1um on which TOPS was based. They have been used for several years

"in the. eva1uétion'of CSMP in second through sixth grade. Since the thinking
'sk111s fostered by TOPS are S1m11ar to CSMP, an adaptation of the tests for
. TOPS eva1uat1on seemed appropr1ate
The MANS Tests used in this evaluation consisted of 20 separate tests,
grooped into four categories: . Estimation and Mental Arithmetic; Fractjons and
Decima1s;.Number Patterns and Relationships; and Production of Multiple
Answers. (A description of ‘the tests and. their administratfon is given in
1 Append1x B.) It, 1s 1mportant to note that these tests do not refer to any TOPS
« lessons or: conta1n any of the spec1f1c term1no1ogy of TOPSA-indeed most were

Y ldes1gned espec1a11y to present mathemat i c4T tasks which the students had not

'encountered prev1ous1y A spec1a11y trained tester followed a standard1zed

script 'in introducing, one-at-a-t1me, the various tests.




The Sample. Twelve classes of seventh grade students were tested (6 TOPS and
6 non-TOPS classes). The seventh grade was thought to be the most appropriate
grade level for.comparing TOPS and Non-TOPS students’ performance. One class

& from each of six veteran TOPS teachers was tested. One class from each of six
compar1son Non-TOPS t;achers was also tested
Se]ect1on of classes to be tested was made by the district staff
Non-TOPS classes were se1ected so that, in each case, classes were Comparab1e
in ability.to TOPS classes and teachers ability was judged comparable to the
corresponding IOPS teachers. |
For several reasons, TOPS tlasses could not be kept together from
. year-to-year. Hence the original evaluation plan, which ca11ed for the
. testing of TOPS students with two years of TOPS 1nstruct1on, could not be
followed. Five of the six classes were composed almost ent1re1y of .
’new-to-TQPS students.
Method of Analysis. For each class, a mean score was calculated for each MANS
test. A class mean score was also calculated for each class on two '
independent measures: a.lthe district administered Reading Comprehension
subtest of ithe California Achievenent Test. ‘b. a’Figura1 Reasoning test,
‘cons1st1ng of items in which studénts had to deC1de which one of four: g1ven
. R ;1gures was dtfferent from the other three. Thﬁs was consid red to be measure
‘reason1ng of a very d1fferent kind from that of TOPS or any<§¥her math

program.” "(The mean scores for this n test were 7.9 for TOPS classes and 8.2

gre across TOPS classes on the reading-

/
for Non-TOPS classes. The mean raw S

test was 19.0; for. Non-TOPS classes it was 20.2.)

.




Thus, the c1ﬁs§és Qé;é'reésonably well maéched in ability. An Analysis
of Covariance prdcedure on class means was thén used so that mean scores on
the MANS tests were adjusted t? take into aécpuqt differences in ability among
the classes as measuréd by reading and figural reasqning scores. (Appendix C

. présents class means for TOPS and non-TOPS c1a§ses). \ L
’ Results. Tab1e 1 shows adjusted mean scores for TOPS and nqn-TOPS classes.
The tests have been grodpgd into categories oé méthématica?‘broceéses. Th
p-valué of the cﬁmparison is also given, i.e., the probability that a
differencefgggg large between the th grouBs égqgg,have océurred by‘chance if
‘there were truly " no differences" between the‘Tdﬁﬁlahd non-TOéS c1$sses. A
p-value of .05 or lgss is often designated as sgatistica1]y "significant"
(i.e., would happen by chance only.once in twenty times).
. ) « ~TALE]

SUMMARY DATA, MANS TESTS
SITE A

. : ADJUSTED MEAN SCORE® ;
. MANS. CATEGORIES, TOPS AND NON-TOPS |
\

TOPS * Non=-TOPS P-Value
Classes . Classes

tstimation and .

' Mental Arithmetdic 35.6 31.5 .20
Includes two types of scales: : _ J

\ Estimation requires the rapid .

! deriving of approximate -
o answers to problems, and Mental |
s ' - Arithmetic' requires' the exact .- '
answers to calgulations amenable ' '

to non-algorithmic solution.> . |

|

|

|

Fractions and : -

Decimals’ . 28.1 23.6 :
Requires computation with : .
fractions and decimals in a
variety of novel application®

Representations and . ' |
Patterns of Mumbers '39.0 33 .02 |
Requires finding or applying .
a given pattern in sets of
numbers.

Elucidation 25.5 2.4 .15 -
Requires producing many
correct answers to a given,
problem.

Total MANS ‘ 128.3 118.4 .05

TBased on the t-test from the Analysis of Covariance with 8 deg{-ees of
freedom. ‘ .

24 description of the tests in each ca‘tegory is«given in Appendix 8. 3;.3
’ - 25 .




The tab1e shows that TOPS classes had significantly higher'Tbta1 MANS -

scores than the Non- TOPS classes (using the traditional

significance).

Representations and Number Patterns.

-

.05 level of
They also had significantly h1gher scores 1n one category,

In the other three categor1es, although

.05 s1gn1f1cance was not obtained, the p-values of, at most, .20 are very

-

suggestive (i.e., there is less than a one-in-five probability that these

differences cgu]d have happened by chance).

Graphs of Class Means.
Tota1 MANS seores shown on the next page.
according to MANS score and ability scdre“(ehere ability scores is a composite
of reading and figural reasoning). ‘

for non-TOPS classes.

-

K

Data from Table 1 are i]1uetrated by- the graph of

-

Each class is p1otted'on the -graph

An X is used for TOPS classes, a dot ( )

A regression line has been drawn on the graph; this line represents the

best linear prediction of MANS score from class abi%ity scores.

Classes which

are represented above the line are performing better than expected based on

their reading scores; classes below the line are performing worse than

_-expected.

™

GRAPM OF CLASS MEANS

(!0 TOPS Class, @e Nen-TOPS clm)
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Lo Standardlzed Ach1evement Tests } '\H
v V x
> . In addition to show1ng problem solving ability 0n tests designed
specifically to measure problem so]v1ngg differences betw%en TOPS and non-TOPSY K\

classes were expected on the standardized aonievement,tests\administered'by
[ the district each year. Therefore achievement test scores (ibe Ca]ifornia7
. Achievement Test, adm1n1stered Spr1ng, 1982) for the seventh gnade TOPS and
non-TOPS c1asses which part1c1pated in the MANS testing were compared
" For the same groups of. seventh grade classes, six TOPS classes, and six ;
non-TOPS classes, comparisons weretmade on the math subtests of the district ‘

' L

adm1n1stered Ca11forn1a Ach1evement Test. An Analysis of Covariance was again

l

performed ‘on the clas’s means, th1s t1me us1ng on1y CAT Reading Comprehension
" as the covariate. Mean reading 7eores will d1ffer somewhat from the MANS data
because the exact compos1t1on of stedents present for testing differed from

e day-to-day. The mean read1ng score'across TOPS classes was 18.7 and across
| |

Non-TOPS classes was 18.2. ) N
Results. Table 2 shows the adjusted‘mean score for TOPS and non-TOPS

classes. The p-value of the comparisons is also shown.
o t
"TABLE 2

SUMMARY DATA, CALIFORNIA ACHIEVEMENT T ~
Aonmta)cussaﬁAns BT, SITEA '

TOPS Non-TOPS | p-Value!
| C1assesﬁ Classes E:
) Mathematics -
, Computation - 19.3 18.6 -
Mathematics . . . * ‘ : '
Concepts and S R ' ' ‘ '
App1icat fons R 2103 19.4 20 - :
Total . . ‘ y : s ‘ |
Mathematics : 40.5 ! 38.1 35 ‘ K ;
2

18ased on the t-test from the Analysis of Covariance with 9 degrees of

freedom. Where the p-value is not less tha =ine
reedom. Jhere the pvalue 15 no n .5 (a one-in-two chance)

<
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results were not significant at the .05 level.

P
&
’
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Graphs of Class Means. Graphs of class means, 1ike those of the previous
section, are “shown below for'the-twb math subtests of the CAT.' It can be seen
that CK% Math scores are better predicygd from Readinglscores than were the
.MANS scores, Although inspection of the grabhs shows TOPS classes do better
generally, the~pa§ta$n—of results is too irregular to shpport a claim of

superiority for TOPS c1asse§, i.eey suggestiée but not conclusive. *

P
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3 - TOPS IMPLEMENTATION: SITE-B

Data in this section were collected by means of a questionnaire mailed

to S1te B TOPS teachers at the end of Year II Seventeen teachers returned

the questionnaire; four were new to the proaect this year (two replaced Year I -

" TOPS teachers who left the program) the rest were teachers who had taught TOPS

during Year I. ¢

. 1. Background and Exper1ence

During, Year I, a fu11-t1me Coordinator, who had a Bache]dr s degree in
mathematics and~expérience as a school and centraJ office administrator

directed‘the pgoject at Site B. He continued that supervision until the last

months of Yeat II. Two part-time Demonstratien Teachers assisted during Year

I; one had an advanced degree in mathematics and was a high school
mathematics teachér, the other had experience as a supervisor. In Year II,
both were replaced by a full time Demonstration Teachet.who had both
mathematics experience and supervisory/administrative experience.

Infthe tables, which follow, data deSCribing the teachers' background and
experience {s presented. ‘ .
Background and Experience

Number of Years Teaching

1st year 0%

2 - 5.years 12%

6 - 10 years 29% . L
10 - 20 years c47% .

20 plus years S 12%

Highest Academic Status Attained R

"
’

Bache]or{s 12% - Bachelor s Plus 18% Master's™ 35% Master's Plus 35%

e
.
-

29

-




'c " (X

'College Preparation o Co : -

" by e
Elementary education E1ementary education Another major with Cancentration
major with no math with ) or 2 math .. "Céncentration in  in mathematics, .
methods Courses methods courses some math courses : WA
18% L . t 59% 18% ’ 5% o+ !

The majority of TOPS teachers tend to be exper1enced teachers, have
¢ . ¢
received advanced degrees, and the1r co11 ge background is typ1ca11y an

elementary education major w1th°1 or 2 math methods courses.

]

°
N

2, Teaching.Schedule wag =~ ¢

N . More than half of the seventeen responding teachers taught math to on]y
N " one or two classes per day. Less than half (40%) taught at junior high

school; the others taught at elémentary schools. .

“Is TOPS instrdction usually for?" L ;
_ R'fewdninutes at a time,
" but not every day . . 30%
A’ few minutes'at a time | )
cach day . 0%
A full math period |
eath;week AR 24%
Other * 36% \ L.
These data 111ustréte the variety of ‘implementation strategies TOPS
.teachers used 1n year II. It is worth noting that on]y ten percent of

,

J“teachers reported teach1ng TOPS for a few minutes each day as newly mandated

ha1f way throygh the proaect

L] L] Y
. © ' 3. 'T0PS Teacher Tra1n1ng' - " . ‘ ‘ii ‘
At the first series of workshops, 1980 - 1981, a géneral introduction to

prob]em so1v1ng,uas defined hy the TOPS staff, was presented and that was
:@k\", ‘F".‘ o ) N e - | \

. A
N . €Y beq
fl . ) .
N . . { 0
Ty * * 0y




Strengths and Weaknesses of the Workshops. According to teachers, strengths

of the workshops were:

-

o Exchanging ideas.

0 Léarning how to use the materials.

o Learning a variety of prob]em-so1v1ng techniques.

o Gaining an understand1ng of the’app11cat1on of mathematics theory
through the TOPS actjv1t1es. |

o More "focused" this year (one teacher)

and wéaknes§es of the workshops were: , | T

o Not learning how tg do Detective Stories. |

o Needing a more in-depth‘inirbduction, i.e., not‘being thrown into .
teaching the activities so quickly. )

o Not spendi;g eﬁough time explaining,ihe‘matgrjals and their
relations to, problem solving. v

“

S

Strengths and Weaknesses of Coordinator Activities. According to TOPS

teachers, the strength of the Coordinator activities was the dual role of ’

teaching and demonstrating followed by observing and offering suggestions.’

The' weakness cited was that too much time elapsed between one Coordinator

visit and anoth%r. . , ) ,
E : / . '

Rating Coordinator Activities ‘ o

- "If a Coerdinator were available next year, whaf actfvities Qou1d‘you Tike

\ . N 9 ' A ' % v “ \
: to see emphasized?" Lo _ AR

A

()

. e ) very somewhat  not usually*: '
\ " T : : helpful _helpful, helpful
Conducting demonstration classes 94% 6% :
. - Reviewing mathematical content 60% 30% 10%
Planning future lessons D% 27% .20%
' Discussing general prob]em solving strategies. B7% R ’
Critiquing lessons you'taught 64% 8% 18%
: Explaining the goals of an individual lesson 45% i5%_ | T 10%
Suggesting classroom management procedures 3% 6%
Classroom visits in genera] ] 3% 27% , .
Q . € .
ERIC : S 98

+

2 &,
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“folldwed by activittes des1gned to familiarize teachers w1th—the‘mater1alseand.*-e L
- protedures for the five TOPS strands, as well as to he1p teachers understand
i - " “he mathematics gdbod1ed in the.lessons. 1
l Initially, tq1§ format was to be repeated at each socceediqg workshop.
" ‘Howeyer, by the time tbevAugdst, 1981 worKshop was held, the.substantive
A'changes in the project mandated by the project officer, necessitated a
’ refocuiing of the workshop. As a result, a significant part of the
workshophad to be devoted to explaining the personne¥, schedu1¢, and
curriculum changes brought abqut by the mandate. Therefore, the focus of the
August, t9§1'workshop and subsequent Qorkshops shifted from practice and
- growing expertise with the TOPS materials, to introductions to a more var1ed
set of dﬁrricu1um materials, some of which were TOPS materials (the
M1n1-comppter'boards,=the TOPS sourcebook, etc.); some were 1oca11y produced
prob1ems, and some were commercial materials.
»,

Distribution of Workshop Topics and Ratings of Effectiveness. - (Percentages da not
always total 100% because of teachers' responding patterns.)

T ) Percent , .
v - of t1me - ‘
Overview of the program's ° 47% a L 47%. 6%
philosophy and goals . 14% effective somewhat ' . not
' effective effective:
. e ¥ ' _ ) X
Discussion/presentation of * * = _ 60% 3 6%
‘ . ; math, content 'by trainer 25% > effective somewhat: . not
S - , effective efﬁectﬁve
Demonstration/discussion by . : 66% . 33% -
trainer of specific lessons _32% . _effective somewhat not .
\ , . T : effective effective
Practice by part1c1pants 75% ‘ 9% s ) 6% -
teach1ng varfous lessons 29% effective . somewhat not

' effective effective_

J




Thus, if a Coordinator.or Demonstration Teacher were available next year;
almost all teéchers would 1ike demonstrations to be a first priority. Planning

future gessons and giscuss3ng general problem solving strategies also were

" frequently cited by teachers. _ .

4., Distribution of TOPS Lessons

~ Site B's logs were designed to specify'the lesson objectives and record i
the problem solving strategy chosen from a variety of stréte;;es. Some of the
teachers' strategies were'traditiena1’prob1em‘so1v1ng;ectivities and didn't
:epresent the specific TOPS focus; in other instances it couldn't be

determined which TOPS materials or strategies had been used or how the lesson”

" had been taught.  Therefore, logs were not relied on for any data other than a

count of the number of times a specific, unambiguous reference to a TOPS
activity was made. \ - -

Analysis of the logs’ showed the following distribution of TOPS TESSQnS.\ . /

~

TOPS Activity

This years Last years
. ’ teachers _teachers
String Games - 38% 34%
Arrows T5% To% - -
Mini-computer 29% 205 :
Hand Calculator T3% 208
Detective Stories . 5% K
Geometry . % Y g
Th1s distribution of lessons aeross the' strands is rough]y proportiona1 to -

1ast year s distribution. However, far fewer 1dent1f1ab1e TOPS 1essons were

recorded this year compared to last year; the average number of- 1dent1f1ab1e '
]

TOPS act1v1t1es per teacher was only about SiX. The decrease in numbers

v
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reflects the site's decision to de-emphasize teaching specific TOPS lessons
and uég traditional forms of problem solving to teach mathematfcs topics found .
in the text books.

5. Teachers' Assessments of TOPS Features

-~

_The statements below were gener&ted from negative comments one or more
teachers made during observations and interviews cgnducfed in Spring, 1981,

(Responses do not always total 100% because of theepattern of teacher

reéponses.)'
Strongly ’ Strongly
" Agree Agree Disagree Disagree
Teaching TOPS takes too : : ‘
much preparation time. 12% 71% 18% (;//,
TOPS ideas can be applied in
situations outside TOPS .
classrooms. ' 35% 59%
TOPS does not conflict with :
our school's math goals. - 47% 41% 12%
TOPS does not contain enough
drill. _ 41% 35% 18%
Tests should be included as ' .
. part of the TOPS materials. 6% 4% 29% | %
TOPS is not useful in any |
_other context. ' 47% 5
TOPS goals are clear. 24% 53% 18%
TOPS does not help me learn ..
more -about my students ) 71% 29%
The game aspect of TOPS
lessens its value. 6% 18% 47% . 2%

Students who have had TOPS
this year should continue

with TOPS next year. 44% 56%




-

More teachers gave favorable ratings this year than last year,.and the

‘ratings reflect generally positive attitudes. There were three negative

statements agreed to by betwéen a quarter and a half of the teachefs; these
three dealt with the need for more drill, more tests, and the game aspect of
TOPS. '

' However, -interview and questionnaire data may explain these three\

relatively negat1ve sets of responses. While teachers expressed satisfact1on

_with TOPS activities and mater1a1s,}they also expressed’ concern about spending

time on TOPS at the expense of "local objectives”. To many teachers, the text

1

was aset of local qbjectives to be covered as comprehensively as possible.

,Téaching TOPS activities was viewed as conflicting in time and prior%ties with

“the local objectives. Thus,’wh11e many teachers said they agreed with TOPS

goals and could see the benefit of TOP§-£0 studengs' pérfbrmance they also had
doubts about the wisdom.of not teaching the text -- and risking lower test

scores. Hence the perceived need for more t&sts, more drill, and fewer games.

6. Classroom Implementation Choices

Since the site elected to change its TOPS program for Year II, the TOPS
Sourcebook, a set of lessons developed for Year I, was not used as frequently,
or in the same way, as it had been used in Year I. Electing an approach to

problem solviﬁg which attempted to integrate the textbook and yith'many types

V" of materials, the site left use of the Sourcebook to teachers' discretion.

‘

_.
o
s
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Thus, teachers were asked how frequently they used 1) the district's text
to teach problem solving, 2) the TOPS Sourcebook, 3) the local problem-solving
activity sheets and 4) other commerct911y available materials. '

-

"%n teaching TOPS, how frgguehtTy do you use each of the following?"

8% . 56% . 6%
the text book always =  almost often , rarely “never' .
always v .
the TOPS Sourcebook 6% 24% 46% 18% 6%
always ‘almost often rarely never
always
-1 Love TOPS" 12% 24% 40% 24%
locally produced always almost often rarely never
activities - : always L
Other commercially 6% 29% 0% 24% )
available products always’ almost often rarely never
(please specify) . always
. ,
; ® 7% 7% . 36% 21% 29%
k Materials made by - always ° almost often<v/ rarely never
\\ (please specify) always i
?F ] The most frequently used problem-solving material was the local textbook
Ly " with ninety four-percent of the teachers usind it "always" or "almost

' always®. In contrast, only 30% of the teachers used the "officja]" TOPS

s.f ‘Sourcebgok that often. The local activities and commercial proHUcts.ye:: usedw
| with about the same frequency as fhe Sourcebook.

. . Teachers' comments abouf teach%ng TOPS daily, as well as’ their personal

definitions of problem-solving, highlight the djsparity which exists among

teachers at Site B. One teacher said she made up her own éctivitiés based on

ideas in the Sourcebook. She teaches TOPS once a week for a full math period

-, »




strateg®s.

and then twice a week devotes five minutes of the math period to word

*

problems. Another group of teachers, four in the same school, reported

I .
different implementation strategies. One reported distributing the locally

el

‘prepared cheék]i;t of prbb]em sdlving stratégies, which forms the basis of the

teacher logs, to students. He advised them to apply the strategies to word
problems and ofher math problems. The Mini-computer and St}ing Game were
never used in thatlh1assr00m, and emphasis on the thinking skills was |
restricted to about ten.minutes each week. A second teacher used the locally
produced activities in coni&nction with the text because the two complemented
one another, rarely used thé Hand Calculator but did use the M%nj-computer and
the String Game. "Another teacher reported using the text as the principal
durce of problem solving activities, and the last teacher used all resources
available including commercial problem solving kits.

A teacher in'another school used Strings to disppsg sets, and commented
that while it was hard to-see TOPS' application to the regular curr%cu]um; it -
was a ucolorful review". Another teacher also reported she didn't use the
Sourcebook extensively but instead "pushed mechanical techh%ques“.

These comments typify comments made by other teachers, i.e., some teach
TOPS usingqggs Sourcebook \selectively, some teagh TOPS using-a wide variety of
materials, 'some teach their own version p% problem solving and use their own

- Teachers who did use the TOPS Sourcebook were asked to rate its
effectivenesss in teaching pr6b1em solving, its appropriateness for students,
its'match a):with the local textbook, b) with local goals, and c) with the

teachers® definition of problem'solving. Ratings for three out of the five

. categories were M"average" to "excellent". Twenty-one percent of the teachers

judged that lesson appropriateness was below avepage compared to other

7
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materials, and fourteen percent.juﬁged it below average as a match with the

local textbook.

Wx.«*_
The questionnaire asked teachers if the Sourcebook needed revision, since

it was anticipated téachers might not want to use it because of some méjor'

deficiency. In fact, a majority of(the teachers (71%) recommended that no

changes be made.

~ Teachers who recommended changes made four types of suggestions:

o Add flow charts and schematic diagrams which had been developed
during the June '81 planning seminar. '

o Explain every step of the demonstration problems and don't take
for granted that the teacher knows how to do the problems.

o Reference each lesson to the standard curriculum.
o Include more Arrow lessons.

7. Changes In Teaching

‘One aspect of implementing TOPS is the changes teachers made from Year I
to Year II. Teachers mentioned several different changes from one year to
another. ”Gni%ke Site A teachers who }eported using questioning strategies
more and encouraging students' analysis, Site B teachers discussed the
Coordingﬁsr visits, improvemgnt in their tgaching, and integration with the
regular text. ) '

Two teachers safﬁ that Year II-wasinot as productive for them because the
Coordinator schedule was not as helpful as last year. , Threg_geachers said
TOPS was easiér to teach this year; having learned the ﬁ;oblem-so1ving
techniques they were able to practice those techniques this year. iniegration
of.p%ob1em-solving techniques with the-standard curr@CU1um‘was viewed as a
positive step by teachers, but one teacher thought there was confusion about

’

how and when to integrate problem solving with the text.

c: I e



_TOPS next year and all teachers said they would choose to teach TOPS.

One teacher reported using a variety of strategies and materials as a ’

result of TOPS, another reported an increased awareness of problem solving,

anotherkégreed with this and reported further that it was a direct result of .

‘the teacher training provided by CEMREL staff during the workshops. However,

other teachers mentioned that what.they had learned through TOPS was not
generalizable since there were local goals and test scores to worry about .
' Teachers were also asked what changes they had made in their regular math

class as a result of TOPS. Teachers replied (in about equal numbers) thagi :

o They didn't change since TOPS was so similar to their own teaching
style. -

0 They had made no major change since TOPS doesh't fit the schoql -
district's own curriculum and takes away from (regular) lesson
planning.

0 They had added a vawriety of strategies (looking for solutions,
analyzing the problem); had adopted a more open-ended questioning
style, concentrated on training processes and not on answers, used
a higher level questioning strategy and used basic math skills as
a means of solving problems, not an end in themselves.

8. Teachers' Views on Continuation

N%nety-four percent of all teachers said they would be cégab]e of teaching
: 5#
White many teachers indicated they wé;;;\make no changes in.the way they .
taught.JOPS,’three said they would prefer to do it one day, a week or every
other week. Four teaéﬁz;:“;aid they would try tq integrate it more fully with
%he,curricu]hm, one would do more pre-planning and one would pay more
attention to lower ability students. -

Asked what help they would need if they taught TOPS next year, two

teachers reporied they would need no help, while others repofted they would

need support (5), supplies (3), ideas (3), and motivation (2).

[l




More than half of TOPS teachers said that at I;ist 75% of the mgth
| . teachers'at their grade level could do an effective job with TOPS, and about a
‘quarter said that 50% to 75% could do so. All teachers would like to seé TOPS
‘ u§gd in their schools. oo ' ’
.~ Teachers cited:seve; different problems they had faced inﬁthe past é
including: ’ o
0 Adjusting'to Cobrdinator's plans and schedule changes. ;
o‘hnderstanding the program and how to u§e the materials.
0 Relating the materidls and activities to the curriculum.
o Arranging the schedule in order to use the materials effectively.
o Thinking df mathematics in terms of logical thinking and not

» L]

as computation.

€

0 Changing their teaching style to accommodate to TOPS.

o Gaining confidence with TOPS.
Asked what problems new-to-fdPS teachers would face, the same issues were
stated again. Teachers who had taught TOPS said new teachers might experience

difficulty because:'

] There is not enough time for demonstration lessons, and time
and practice are necessary if teachers are going to be
" successful with the project.

0 Many teachers do not have a stroﬁE enough mathematics background.
They need time to become familiar with the materials and need help
allocating time between mathematics as a reasoning activity and
mathematics as.a computation activity. .

o  Other teachers perceive the district's curriculum as fixed, as
not accommodating TOPS goals, and therefore are unwilling or
unable to change the curriculum and their approach to the

/ curriculum.
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In the course of implémenting any new currscu1pm thiere are persistent .
problems which teachers face. For teachers at this site, problems fell into
four cayegories: v

-

.

o CoordindTor visits were not frequent enough for teachers to .
maintain momentum.” .

o Teachers found it difficult to suystain their own or their

~

students' interest and motivation. . -

o Time was needed.to ‘learn the activities and plan ways to
present them to the class.

>

' o Integrating the activities into the-curriculum required time,
. skill and understanding. .

.

For the Coordinators, persistent issues at the siteLinc]ﬁde a mutually
agreed upon conceptual and operational definition of problem solving, time to
continue training teachers to ﬁse problem solving since there are too few
trained to mafé an 1mpfct oﬁ the entire district, and a way to integrate

.problem solving with the local text. |

9. Expansion‘Prospects'

One of the district's goals for TOPS was the development of a ca&re of _
tgachenS‘who could act as change agents and expand the teaching of problem
solving. ' .

The prospects for expénsion are guarded. Like Site A ‘teachers TOPS
teachers won't be able to carry the gﬂtire expansion effort on their own.
Some of the teachers from Yearﬁi who might have been able to were not TOPS
teachers in Year II, or were confused by the second year refocusing of the
" Yroject. Too few were in the project both years .and they were not adequately

-~

‘ - »
prepared to be a major force for expansion.
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, whiie‘thé majority of teachers said they will use, TOPS materials -next
year, they a1so indicated that expan51on within their schools and throughout
the district must be directed by princ1pa1s or ‘other administrators. Teachers
see themse]vgs as having neither the timesnor the influence to effect TOPS
expansion; Uniiﬁe Site AJwhere plans for continued expansion and commitments
for future funding have been made, Site B's'pians are not explicit at this
time. | .

However, the Coordinator and the Demonstration Teacher said the district ¢
does have p1ans, 1nc1ud1ng the part-time assistance of a Year I Demonstration
Teacher- and the sponsprship of a course through the district's inservice.
agency. ’ -

Aské!'about expansion, principals said they had no'pians for‘concrete .
plans or activities to bromote the spread of TOPS in their building. dnb saip
current TOPS teachers would have to go it alone; the other looked to fis IpPS .
teachers to spread TOPS to other classrooms. This is interesting tecause
teachers who were interviewed stated that the: respon51b111ty for TOPS
expansion must come from principals, central administrators, or both, jf
expansion is to occur.

" The logistics of expansion are a problem. Principals are, reluctant to
hire several substitutes to cover classes so that current or future teachers
can attend‘workshops. Consequently, expansion plans, if any, are compromised

by the constraints of teacher training logistics.

e

10. 0vera11 Reactions of TOPS Participants ' -

4' In an open-ended question on the questionnaire, teachers were asked to

give "an overall evaluation of TOPS. Teachers said that TOPS was an excellent

A
-




program énd that they‘enjoyed part?éipéting. Several teacﬁefs said they will
adopt its materiajs and techniqués no'matter what the district decides to-do
because they appreciated its imp§ct on studentst thinking and found it hefpfu]
for their own development.” One teacher said it was an exce]]ent way to meet
.iNCTM's goal 6f teaching 5rob1em solving. The on1¥ negative comment wés‘thap
it was difficult to find the time to teach TOPS activities and also teach the

distﬁict's math curriculum.

- R Y

-

In symmary, teachers'’ ré?ﬁng; of the workshops; the 1éssons, and TOPS
features were p6§itiVe:. However, some teachers éfé;concerneq aboyt thé match
between TOPS goals and tocal goals: For many ieaché%g,TOP§ijn service and’“
teaching was their first‘introduction to:coqceptua11y or;éhte; (as opposed to
computationai1y oriented) mathematics. Those tegghers are only beginning to’
gain a practical and congeptua] command over TOPS. Expansion is taking p1acé

less rapidly than planred, and the district is commited to continuing and

expanding TOPS at a much slower paée and in a less systematictway than at’

Sife A.
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mathematica] tasks.

@t Toes IwestT:VSITE® -

L ' ‘
Th1s section: is d1°y1ded into twp parts. The‘,;\fi'rst part will present

<

teachers ratmg of TOP°S 1mpact regardmg , ‘,‘:‘f_(
0 TOPS effectweness in 1mprov1ng &tudents‘ thmkmg skills

» TOPS effectweﬂess in improving students' abﬂ1ty to do spec1f1c
: L s ¢ =
mathematica'l tasks

v v

i}

o  TOPS value-for feachmg strategies

The second part will present students’ standard'ized ach1evement test data.

b N

Teachers' Ratings of. TQPS Impact N Lo

)

TOPS effectiveness in improving students’ thinking skills.

Much . Some ° ~ No No
Improvement Improvement Improvement Answer
Analyzing Situations 38% 56% - 6%
Reasoning Logically 53% 7% -
Evaluating Possible Answers 35% 5% 64
Reflecting Before Responding 20% % 243 6% "
Producing Multiple Answers 288 |1 . 2% %

3
-

\
oy

Teacher ratings were 'lower f‘or all categomes this year. . ,

* TOPS effectivess in 1mprov1ng students’ ability to do speciﬁc

-

R

Y

, : Much Some . No .
:: Improvement Improvement Improvement
. o
Place Value 38% 50% 12%
Fractions . 8% 50% a2
Estimation . ‘ 1% 34 29 -
Word Problems ' : 50% 50% T S
Decimals 31% . AB% 23% .
" Mental Arithmetic ¢ 56% - 48 S

Fewer teachers this year thought "Much Improvement® had occurred. : »
8

Ji

45

s
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TOPS value for teachlng strategies. s

> ' * . .
. [) ¢

"'@

, " - * Helps ‘Helps . Doesn't
.o © Alot A Littles  Help

Less pressure N ‘ g .-

(no- lwrong answers", everyone '

can contribute). -° . 94% & }

. Contént = . ' . ' . :

(good problem situations, . ‘ ©

lesson plans) s T 70% . 24% 6% °

Student reponses ) s /

(explaining "how to" and "why" . . ¢
-, many possible answers) - 65% 35%- ° - .

o . . -
Hands-on ter1a]§%‘ R . . .
_ (Minicefiputer, hand calculator, ) . . -
-strings) | 2 . ~ 88% o 12% o
» I3 " " a N

Game atmosphere L.

(no paper pencil, team play) . - 88% 12%
Teacher questioning . . .-

(thought provoking, open-ended, - i . .

follow up to student responses}) . , 82% 18%

. \ ¢ -
This year, teachers' rating were slightly higher than last year's

ratings for all but two categories -- content and student responses.

LY
.

Standardized Test Data, Fourth Grade OompariSons .. .
— . .

The primary goal of the TOPS staff and most\of the teachers was to

improve students ab111ty to. so1ve word prbb]ems. 1n order to 1mprove
performance on ‘the Concepts and ‘Applications sub-test of the California
Achievemént Test which is routinely admin1stereq by the.d1§tr1ct. Given that‘
‘goa1, and the differences in the‘way.TQPS was {mp1ementéd‘?rom one c1as§room

to another” it seemed appropriate not to administer MANS Tests, but insteed,

to analyze achievement test data. . . " oo




The Sample. Test data from seventeen classes of fourth grade student;, tested
in ﬂay, 1982, were aﬁa1yzed (9 TOPS and 8 non-TOPS). Fourth grade was
se]ecteﬁ because theq1argest number of TOPS classes were to be found'at Grade -
4, The TOPS classes tested were chosen by the site staff on Fpe basis of

their representativeness;'most of %he students were in their first year of
TOPS. Non-%OPS classes wére also selected by the site staff, the primary
criterion for their selection being similarity %Q TOPS classes in student and
teacher ability. . )
Method of analysis. For each class a mean score\wa; calculated for each
Mathematics test and for the Total Reading test of the California Achievement
Test,.administered in the Spring of 1881. An Ana1y;is'of Covariance procedure
was then used so that mean mathematics scores were adjusted to take into -
account the differences in class ability, as measured by reading scores. ’
(Appendix D presents TOPS and non-TOPS class mgans.) The mean Total Reading
score (scaled score) for the nine'TOPS classes was 427.6.vs. 425.4 for the
eight non-TOPS classess thus mathemhtics scores were stati;tica11y adjusted

(downward for TOPS, upwards for Non-TOPS) to reflect this difference.

' v
¢ 2
Results. Table 3 showys TOPS and non-TOPS adJusted mean scores. The p-value

of the comparison is also given, j.e. the 1ikelihood of a difference of that

size happening by chance.-

) TABLE 3
SUMMARY DATA, CALIFORNIA ACHIEVEMENT TEST
{ FOURTH @MDECLMBES "SITE 8, 1982
TOPS Classes Non-TOPS Classes| p-Value! .
o“ Mathematics Computation 420.7 416.6 . - ‘
Mathematics Concepts . 430.7 425.2 .35
and Applications e ‘.
Mathematics Total 424.9 420.0 .38

1 gased on the t-test for the Analysis of Covarfance with 14 degrees of ,
freedom. A dash (-) indicates the difference was not significant at even the .50
level (one chance in two).
47
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Although TOPS classes had higher scores on both subtests, the dif?erenceg wergfhbf '

l
statistica11y significant. : . ﬂ' - EAﬂ ‘
Graphs of Class Means. Data from Table 3 are amplified in the graph shownfﬁgTBE,
where Math Concepts and Applications class means are presented. The Math score‘ :
for each class is plotted against Reading score. A line has been drawn to show \
the best linear prediction of Math scores for given Reading scores. It can be ‘
§!!%;%hat~3e5ﬁ1ng is a fairly good predictor of Math and that there is very little ;

.advantage for-the TOPS classes. = .

¥
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Standardized Achievement Tests, Second year TOPS Students vs. Non-TOPS

Students. There is also a group of fiftﬁﬁgra&e students at site B who have
had TOPS for two years. Although those studentg did not move in intact
classes from one TOPS teacher to another, it‘was possible to locate grgups of
those studeqfs,.and to record their Math scores from the 1982 CAT. In
'cgntrast to the TOPS students ( who were in small and 1arge'groups in thé}r
classes) the non-TOPS “"comparison" group was composéd of fintact classes
selected by the Coordinator because those classes were similar in ab{1ity to
classes in which TOPS students were found. ‘ : . .

It was also possible to record the 1981 CAT Reading score for these

1gased on the Analysis of c°variaﬁce t-test with 211 degrees of freedom.

\

'S
" students and this was used as a covariaté in an Analysis of Covariance, this
time with students as the units of analysis. Table 4 shows the adjusted means
f . “ .,
in Mathematics for both groups of students and the resulting p-ngue of the
test of significance. The mean 1981 Reading scores were 431.1 for TOPS o
students vs. 444.1 for Non-TOPS.
= Table 4 - )
Summary Data, Second Year TOPS Comparison
Fifth Grade, Site B, 1982
TOPS and Non-TOBS Students -
1980-1981/ 1981-1982 |
®roes | don-Tors | p-valuel
Students Students |
CAT Mathematics ‘
Computation, 1982 469.9 462.6 .30 -
-
- Mathematics Concepts \
and Applications, 1982 470.4 461.4 .10
" Mathematics Total, 1982 468.6 460.5 .10




The differences, though favoring TOPS students were not.significant at
the usual,.05 level, buEiyggg siénificant at the .10 level (i.e. a one-in-ten
likelihood this difference occurred by chance). .

One should bear in mind thgﬁmfhis analysis had to done at the student
level, yielding more liberal results,than the mére usual class level

analysis. Rather than grouping students into’'classes, the graph below shows

the results when students are grouped according to reading abi]ity; Thus all
[ ‘¥

. students with Reading percentile rank between 75 and 99 were grouped together

and average Reading’and average Math scores computed for that group and
plotted and similarly for the other quartiles. This yielded graph pqiﬁ??’for
TOPS and for non-TOPS studenté for each quartile. Because TOPS schools
generally were selected on the basis of low achievement scores, these points
are always based on progressively more s@pdents ip the lower quartiles (e.g.

- for TOPS students, 10, 20, 24, and 48 students respectively. .

TOPS VS NON-TOPS_QUARTILE MEANS
FIFTH GRADE
(X = TOPS Class, o= Non-TOPS Class)
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It can be seen that'it is in ;he middle quartiles (i.e. percentile rank in

reading from 25-75) that the TJOPS students do relatively best.
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3 .
RECOMME NDAT IONS 2

~

Thg data show that TOPS was favorably received by the majority of
\panticipating staff and had sdme effect on participating sfudents. The
?avgrab]e reactions speak well for both CEMREL staff and the local districtf'
staff. Their work with TOPS was clearly a key factor 1n’teacﬁ3?s' evaluations.

The next question is "What do patential adopters need to consider given

-

TOPS history at Site A and Site B?

TOPS history points to several major conditions (in our view) which are. i
necessa}y for success. To the extent that present sites are meeting these .
condition; they will be successful; future adbpte}s will neeq to review these
conditions with an eye toward their own situation. '

v

o Supervisors and teachers should know enough mathematics to understand

the mathematical processes in TOPS activities and know how the lessons lead to

students’ understanding.

v

o If teachers have sufficient mathematics background to understand an&
teach TOPS, they should be able to play the major role in imp]ementfng TOPS in
their classroosm. Coordinators would*then act to'ana1yize, review, and
critique. . _ _ ' : - ' }x

o If teachers do not have sufficient mathematics background, the trainer
will have to play the major role in demonstrating and discussing lessons; the
mafhgmatjcal prdéesses embodied in the lessons will need to be explained, and
the goal of the lessons specified. For these teachers it would be a mistake

to assume that the lessons are self-explanatory but it would be equally

undes irable to-teach mathematics first and then teach TOPS activities.




Throaghout the year the trainer may also need to play a major role in the
c1assroom).first demonstrating lessons and then critiqueing teachers' ledsons.
0 Beth groups: of teachers, the mathematica11y knowledgeable and those

less so, should remember to begin‘teaching both TOPS activities and
traditional prob]emyso1ving methods at the same time may confuse students. more
than he1g them. Once solidly in place, TOPS may be a springboard for
introducing traditional problem solving, but given TOPS' specific point of
view at the start the best way to maximize its effect is to 1earn and
practice TOPS 1essons. \ .

0 Once the decision is made to adopt. TOPS, a cistrict must provide .
sufficient training initially, and follow up for teachers, If a 1ong'term
imeact on students is desired, then a large enough cadre qf teachers should be
traihed so that TOPS can be imp1emented at many grade levels and year-to-year
scheduling can be simplified. Training specialist teachers, who teach more

than one grade level,is advantageous for long term effects. Training .

 specialist teachers is also a more cost effective way of reaching the largest

number of students in one day, which maximizes the training investment.
Teachers need to be told the district is commited to TOPS. Since the
lessons might not seem to directly translate to achievement test success, the

district needs to communicate a willingness to bide its time and to delay a

final weighing of the evidence uQ:;1 a comprehens1ve 1mp1ementat1on has

occurred. Otherwise, teachers are likely to return to what they perce1ve to

-

be the district's "real" goals. - s

There are several caveats for potential adopters. Learning the TOPS
activities may frustrate the teachers at first, and they should be encouraged

to persist. Coordinators are the key in this respect.' They will need to

L4

¥

n
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monitor how often and how well TOPS is tadght. Then, the evaluation of TOPS
will need to be carefully considéred. "Traditional" achievement tests may not.
be sensitive éo TOPS instruction and districts should be aware of ‘the |
difficulties inherent in assessing problem solving.

Districts whose goals match TOPS, goals, and who have the resources to

train teachers and monitor their TOPS imp1ementa£ion, should find TOPS makes a

positfve contribution to teachers and students.
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o : . . el TOPS TEACHER QUESTIONNAIRE ®
v - . School:

1. Background

1. How many years have you taught?
[:J1st year [:]2-5 years [:]6-40 years' [::]0-20 years [:320 plus years
2. Highest academic status attained:

- ' Béchelor‘s . Master's
Bachelor's plus Masterlf plus

O O ] C

Course work leading °
to a Bachelor's

3. In coliege, did you elect:

Eleqentgry Education Elementary Education Another major with Concantration
Major with no math " with 1 or 2 math * some math courses in mathematics
methods courses methods courses e
O o C
)
, ) .
4, What grade !evel(s};are you teaching math to this year?
2
5. How many classes do you teach math to each day?
6. How many years have you taught'math at this grade fevel?
1 Wnhat other grade levels, if any, have you taught math?
8. On an average, how many minutes does your class spend on math each day? -
9. 0id you voluntéer[:] or were you asked to participate[:] in TOPS?
kd .
- 10. when did you beginteaching TOPS? ,
N ]
. Quring the previous school year. At the beginning of’ Within the last few months.

present school year.

O] * O C-

11. Teaching TOPS

1. Since you started teaching TOPS, what percent of math time has been spent on TOPS instruct{on?
Is it ysually for: a few minutes at a_time, but not every Jay[:]
a few minutes at a time each dpy[::
. ~“’a full math period -each week[:].

A-1 - ()‘i ' X
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2. If you are a second year teache® briefly compare teaching TOPS this year to teaching
TOPS last year. .

&

|

!

. S
[ ' .

| =

\
o
P anumnd

“wl

3. Check whether you strongly agre  agree, disagréee,”or strongly disagree with the
following statements:

Strongly . Strongly
Agree Agree  Disagree Disagree

Teaching TOPS takes too much '
preparation time. o’

TOPS ideas can be applied in
situations outside TOPS classrooms.

'70PS does not conflict-with our school's
math goals.

T0PS$ does not contain enough drill.

. Tests should be included as part of
the TOPS materials.

.t {

. -

TOPS 1s not useful in any other context. T

TOPS goals are clear.

TOPS does not help me learn more about
my students. - ) ) '

The game aspect of TOPS lessens its

A\ Vl]UQ. ~ _’ Y commemm—— ] — o—

Students who have had TOPS this year '
should gontinue with TOPS next year.

?

1

\

4. what changes, if any, have you made in tﬁe.way you teach or what ycu teach during
your regular math.class? (state briefly)

»

A-2
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Continuation

1. As a result of your present TOPS experience, if you had the TOPS materials but the
coordinator was unavailable .

a) would you be capable of continuing to teach TOPS? YesD No[:
b) would you choose to teach TOPS next year? YesD NoD

If yes, what changes, if any, would you mak<?

- - .

1f no, why not?

2. If you did teach TOPS next yeir, what help, if any, would §ou need?

.
L . ¢

.
-

3. About what percent of teachers now teachmg Math at your grade 1eve1 (s) could do an _
effective job with “TOPS? i . . ’

-

\

4. Would you like to see TOPS use& in other classes in your schoo1?

‘No:___j Yes, at all gradesD Only in grades v:

. -
° - “ -
-

.

5. What is the biggest problem new-to-7OPS teachers face in teaching TOPS? (comment briefly)

A
. IV
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1V. Workshops and Coordinator Acti vities

1. During the workshops what percent of the time was.spent on each topic and how effective was the

presentation?
; Percent
| of time )
Overview of the program's 1 | , )
philosophy and goals effective somewhat not
_ . Q effective effective
Discussion/presentation of t ] - 3
math content by trainer etfective somewha not
effective effective
. Demonstration/discussion by . | | s _J
trainer.of specific lessons . effective somewhat ] not .
) . ) effective effective
Practice by participants | | ) A
of teaching various lessons effective somewhat / not
: effective effective

2. wWhat were the strengths and weaknesses

-

a) of the workshops

b) 6f other coordinator acti vities (i.e., individual contacts, meetings)

/
3. Ifa cqordinator were available next year, what activities wdu]d you like to see . :
. emphasized? - (check as many as apply and rate the helpfulness of each} g
very somewhat not usually !
helpful helpful helpful .

Conducting demonstration classes

Reviewing mathematical content

Planning future lessons

Discussing general problem solving s.trategies*____
Critiquing lessons you taught

Explaining the goals of an individual 1ess?n
Suggesting c1assroc1m management procedurfes ——

Classroom, visits in general

4. What were the most persistent problems in implementing the program this year?

e
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V. -Benefit to Students

L How well does TOPS improve students'

«

ability:to do problems in:

H

(check ) much some no ’
check one) improvement improvement improvement
place value —_— —_— ! e
fractions —— — —
estimation _— \ —_—
7

word problems —_ — —
decimals — , — ——
mental arithmetic R —_— —

what aspects of TOPS make it beneficial

-

to students:

(check one)

Helps
a lot

Helps
a little

Doesn't
help

Less pressure”

(no "wrong" answers, everyone can contribute)
Content .

(good problem situations, lessan plans)

Student responses

(explaining "how to" and "why", many

possible answers)
Hands-on material ¢ )
(Mini-computer, hand calculator, strings)
Game atmosphere

(no paper pencil, team play)

Teacher questionning

(thought provoking, open-ended,
follow up to student responses )

)

b4

How well)does TOPS improve students' thinking skills in:

»

much
improvement
reasoning logically g -
evaluating possible answers —_—
reflecting before responding —_—
producing multiple alternatives —_
analyzing situations' —_

=65

{check one)
some

- {mprovement

na—
———
———
cm—————
—

no
~improvement

——
—
—_—
—
S




Site A only - oo .

vI. TOPS Materials

1. Rate these TOP .. |Stringilanguage of} Hand Mini- |QOetective
ese TOPS materials Game | Arrows |Calculator{Computer| Stories .

as M50 | can e ysed ’
or Tow on:} effectively ' .
by a teacher

s L

Promoting student
growth in. problem-
solving skills .

- , | Promoting positive
student attitude
toward problem-

. solving

Y] Student enjoyment | .

Overall benefit toj - ; ' .
students compared .
to the math period
it replaced o

2. what changes, if any, would you recommend be made in any of the TOPS materials. . ' .

yIl. 1. what assistance have you provided to other teachers in your school, if any, who have recently
started TOPS? , . ‘ \

<

VIII. 1. Overall, what is your view of the TOPS program?

*

‘ffj (; .
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{iﬁf"°:- - Site B Only
2 '

vl. TOPS Materials :

K

1. In teaching TOPS, how frequently do you use each of the following:

»

L ] | l |
the text book STways 2Tmost often « rarely never
always
the TOPS Sourcebook ' . | | N
(orange TOP3 book ) always almost often rarely never
‘ : always -
¢ [ “ .
I Love TOPS"
l i ] ] )
‘ X Activities always almost otten rarely never
. . always .
. Other commercially -
. available products \ | ! L -
\ (please specify) always almost often rarely never
) . always
. * Materials made by \ | . | 1
always aimost . often rarely never
ot always ’
2. Are there any changes you would recommend be made in the TOPS sourcebook?
) ves[ ] . No []
If yes, whgt changes? '
1
\ b
3. If you usu'any use the TOPS sourcebock, please compare it to other materials for:
L | ' - | . |
. Ease in Teaching Problem Solving Poor Below Average Above Txcellent
Averige Average
) | 1) i \ !
Appropriateness of Lessons for Students oor He low Kierage Above TxcelTent
’ Average Average .
Y et L ! 1 1 ‘ |
Match with Local Textbooks . Poor Below Tverage  Above Excellent
Average Average
) : | | L | |
Match with Local Goals Poor Below Average Above Excellent
‘ Average Average
Match with yaur Own Definition of 1 ! | ] o |
Problem Solving Poor Below Average Above Excellent
~ Average Average

VII. 1. <Overall, what is your viev( of the ~Tt)PS program?

hn
L




“Overall, what is your view 6¥‘TOPS?"
Site A : Q
It would make a great elective.

I'mnot certain that a loss of class periods is more beneficial than s -
math. . I did not accomplish what I hoped to this year.

'y

‘ Very -good.

-
i

I like TOPS. I had a bad start last year. Now I expect to get into” I
the program. L -

N\

It appears to promote problem solving techniques and can be used in : :
conjunction with any math program.

. _Excellent. Prob]em solving skills can be deve]oped using it.

I. believe I've seen improvement of thinking skills and it S spilled -
over into classroom activities.

- A challenging program if you can attune students to it. It is :
difficult to get them to see it is math. s

I compared students' scores and some went up and some went down.
It is a rewarding experience.

It is an excellent program to get students to think. They're all
eager to be involved.

It's greéat. [It's too bad this is necessary beyond the primary grades.

Ierrific.\ It affects the cognitive domain of -students. It is a much
needed program.

It is excellent.
I'd 1ike to see a follow-up for teachers to show TOPS supervisors
how a lesson they would teach could be put in a TOPS format. All
‘teaching could be done that way with carefu1 planning. .
’ I'm impressed. I usé it twice a week. The style, questioning and <
reasoning together, works well. It spins off in the teaching of
. other math materials. : ! :

A great first step to improV1ng math abilities. We should not
stop here.

Overall growth at the end of the year in some areas. -




It Has not been a cure-all. I'm not totally sat1sf1ed w1th 1t, maybe -
. because I used it in only one class.
|

It is excellent’in developing problem solving in all areas of math.
It has made a difference to my attitude and approach in teaching math.
~Overall, well done and good materials.

Essent1ally benef1c1al

}
- Great. 1It's too bad this kind of analy51s training 1s necessary
~_beyond the primary level. )
It's cood for students' reasoning skills.. There is too much emphasis
on test scores. Reasoning is being neglected and too many students
~know how to add fractions but in real life are not able to apply it. -
I' think it is an excellent tool, especially for use in teacher
training. Sell it tosteachers' colleges first. :
Great, if there is time. Curriculum demands make it difficult.to i}
use it much. *
~ Slte B8
Excellent concept in keep1ng with the problem solving challenge of
the e1ght1es
I likg 1t generally, but as an auxiliary to the regular text and
_ curriculum. i i

It is worthwhile teaching for problem solving. I'm glad I had the .
experience. of working with it. I hope pupils will benefit. -It ' |
will be part of my program. B

N
-

bretty good. 1+plan to use it more next year.
v ."-I enjoyed it. It was helpful to students.
" “I'love it. It gears on.thinking skills.
VGood. It is helpful to‘1Eachers and pupjlq. It-‘meets the needs of both.
C'-FI"I nas more at ease, I might teach it more. . | ‘ ‘ . ‘
Excellent.” i T
Overall, goad.- It should stabt at grades 2 and 3. The workshops and

math" (content) seemed aimed at junior high school or higher. It needs
. more empha51 lowar grades.

_ \
~ ..I enjoyed part1c1patjng and being exposed to activities.. I will use it.
I enjoyed it.

- 1 thought it was great and will mlss people

RY 4
o EXcellent program.. It lessens the prollem of teach{ng problem solving.
Q. ., Problem solviné‘could be amproved in all areas of education.

59
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Appendix B

The MANS Test'



-

The. MANS Tests
Thé MANS tests are short test sca1es°origina11y designed to éssess what
are thought td be some of the underlying thinking skills of CSMP, an
experimental mathematics curricu1um developed py»CEMREL, INE. They have bsen
used in the evéﬁuat}on of CSMP for several years in second through sixth grade
studies. | o .
Characteristics of the MANS tests include: |
-, Testiﬁg of importantznathematica1 skills
. S;tuations p?ésented are usually new to students
: Do not contain non-sfandard terminology
", Sefies of short scales, each preceeded by special ' bl
t directions and samp]es.n . - .
. Provide for a mixture of multiple choice, open-ended;

-

and multiple fesponses \
. Require 1it%1e readiﬁézuépd when reading is required,
the reading level is well below grade level
. Low algorihmic computational requirements
. Main unit of analysis is ‘the classroom
For all MANS scales, an intensive pilot test and review procedure is used
&uring the development phase. CSMP Eva1uatjon Report $-B-3 contains a detailed
descriptior€of this p;ocess for an earlier CSMP study.
' A brief description of each test is given below. Similar tests have been
grouped into categories of mathematical confent. -
Administering the MANS tests requires trained testers; who were given
specific directions for administering the tests, as well as a standardized - #
script wnich included sample problems from the scales. During the testing

session students work a sample with the tester, then do the items in-that
Py )

scale on their own. -



©

" MANS tests are administered to intact c]qssés, in two separate sessions
'whjcﬁ are usually scheduled on -two consecutive_days. Each session ldsts from
45 to 55 minutes. Some scales, like Estimation, are.stri;t]y timed; for others
:tjmihg is flexible. | B

. Four categories of scales were administered to TOPS c]as;;s: Estimation
~and Mental. Arithmetic, Fraction and‘ﬁecimals, Represenations and Patterns of
Numbers anc¢ Eﬁucidation. In all, twenfy scales were administered, the scales
avgragiﬁg 11 items per scale. Item sampling was done for most scales. A

description of each category and a sample from each scale are shown below.

. P
Sape v e
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CATEGORY -. ESTIMATION.AND'MgNTAL'ARIIHMETIG; ‘

= . Includes two, types. of scales: Estimation requires the. rapid deriving of approximate

answers. to probleéms, and Mental Arithmetic regquires the exact answers to calculations
amenable to non-algorithmic solution. ~

% scales, 66°items

=
o~

‘s .

El. Estimating Intervals: Addition | s C T o

Abstract: Given a computation problem involving whole number addition, and
§ fixed intervals (0-10, 10-50,'50-100, 100+500, 500-1000),
determine which interval contains the answer to the problem, and
put an x in the interval., By instruction, format and short time
1imits, students—are discouraged from computing exact ansyers.
Two or three sample items are done collectively. '

. Specifics: 8 items, on one form taken by all students, exactly 1.75 minutes.
Examples:  479.+ 85 0 10 0 H 19 500 1000
19+19+19° 0 10 50 100 500 1000

e

" 2. Estimating Intervals: Subtraction

Abstract:. The sEETe\is'sim11ér to E1 (except that it fnvolves whole number
subtraction) and follows it directly in the test booklets.

Specifics: 8 items, on one form taken by all students, exactly 1.5 minutes.”

Examples: 100°=°93 0 10 50 100 £00 1000
06-217 0 ‘10 " % 10 %0 1000
*
£3.  Estimating Intervals: Multiplication » -
Abstract:

The scale is similar to E1 and E2 (but is devoted to multiplica-

tion with whole numbers for the most”part) and follows them in
. the test booklets. '

Specifics: 8 items, on one form taken by all students, exactly 1.5 minutes,

Examples: 40 x 10 ' 0 10 50 100 500 1000 -

4x29 o 10 50 100

3 . »
K. . ) .

$00 1000




e
- " .
.

£4. Estimating Intervals: Division

Abstract: The scale is similar to E3 except that it involves division

I .. " mostly of whole numbers and there are different intervals
(0-1, 1-10, 10-20, 20-100, 100-500) in: the response format. °
It follows E3 in the test booklets. '

. N Specifics: 16 items., 8 on each of two forms, exactly 1.5 minutes.

Examples: 180 <+ 10 0 1 10 2 100 \
18,230 -:- 1,000 0 1 10 20 .100
ES. Whole Number Open Sentences

Abstract: Given an open sentence, where the box may be either on the right
g or the left of the equal sign, where the numbers are large and -
easy to work with, and where only one operation is used, put the
number in the box which makes the.sentence true. By instruction
and prompting, students are discouraged from "computing the long

_ way" and are not allowed to do any figuring on paper.

Specifics: 24 items, -12 on each of two forms, exactl minutes. Twentye
one items are of Type A, three are of Typz g

e

Examples:. Type A: 500 + 9,000 + 500 = 1 ~
- [J-250=150 .
T 12x50 =] '
900 divided by [__] =3

- ”Type 8: _ 7 x 43 = 301 -
14x43s[] ‘

600 divided by 15 = 40
615 divided by 15 =[] . -

‘£6. Negative Hits and Misses n -

. Abstract: Given the description of a "game” with two rg"les ( a) each hit

. means a gain of 5 points and b) each miss means a loss of 1
point) and partial information on turns, the student must deduce
the missin? information. Two sample items are completed -
collectively : .

[ ]
-

4
Specifics: 10 items, 5 on each of two forms, approximately 4 minutes.

Examples: Started with Number Number Ended with f
a score of of Hits of Misses a score of .
.. ¢ cvcoue
. Jan: 3 above zero 0 7 B, .
= ' — Miev 1are
Peter; |10 below zero 1 | 12 below zero | &'
' ' - (provided,
" but not
. : mentioned -
- L M in instruc-

,EMC : - _ ) ‘ tions)




CATEGORY:_ FRACTIONS AND DECIMALS

Requires computation with fractions and decimalg in a variety of nqyef app]icatiohs.

\

6 scales, 60 items

o~ & . -

, Fy gl e
FI1. Decimal Gas ~

. b f!
stract: Solve word problems each of which start with 6.5 gallonsgo
fostr ' ?as.' The oge-step solutions all require simple computatiogg,

*, =y X, OF ) with decimals. _ o _ 1

Specifics: 8 items, 4 on each of two forms, approximately 3 minutes

- Examples: Peter has 6.5 gallons;‘ ‘ . . ’
Then he spills 1.2 gallons.
How much gas will he have left? .

Ron Bas 6.5 gallons.
Next week he will use ten times this much.

How much gas will he use next week?

F2. -Representing Fractions and Oecimals

Abstract: The scale has five short subsections each containing one of two ...
‘ kinds of items: either .a mixed number or decimal is given  ~.:
in standard form and must be represented in another specific -
way or else that process is reversed and the response format: -’
multiple choice. Instruction is largely in the form of a’
wiit question or command at the beginning of each subsection.

Spe¢ifics: 20 items, 10 on each of two forms, approximately 4 minutes.

Examples: Put an arrow at 1.3% inches.  RENTERYEEENA R R RS EARAR LR R YRR AR S RRLK]
LA B CR A B

0 | 2 3 %

- ;

How much is shaded? :} ‘ } §- none of these
(A completed iample.ggsfgf?!ﬁ.)
F3. Fraction Computation . — -

Abstract: Eivezistraightforward computation itess involving simple.
ractions, produce exact answers (by cilculating on paper if
necessaryf. Though the items do not hive the mgltip?epchoice
response format, they are similar in ringe and difficulty to

those found in the standardized ac
priate grade level. ' hievepent tests of the appro-

N .
. Specifics:10 items, 5 on each of two forms, approxima ely 1 minute. -
Examples: 1 | }‘ ' |
N A M Flor 15 - c




£4. Fraction Open Sentencés

Abstrdct: Given an open sentence 1nvo1v1ng at least one fraction, ‘and one
of the four arithmetic opgrat1ons, complete the sentence. -

Specifics 6-items,-on one form taken by half the students, approx1mate1y
"3 minutes.

3 - :‘.'AT“'

Exa,mﬁnles: 3

<
7

~O

F5. Which Fraction {s Larger

Abstract: Given two non-whole numbers written in fractiona1 form (a proper
fraction, an improper fraction or a mixed number), circle the
larger one. A completed sample item is shown.

Specifics: 6 items, on one form taken by half the students, approximate1y
2 minutes. ..

Examples: T .or 1}

$oo §

.

F6. which Decimal is Larger

%4 Abstract: Given two non-whale numbers written in decimal form, circle the
‘ o larger one. A completed sample item is shown.

6 items, on one form taken Dy half the students, approximately

Specifics: In one item, one of the numbers is written in

2 minutes.
fractional form.
Examples: 4.999 or 5.1 _ \'.
1.5 or 0.58
.
* ) ':'U
. =




| Requires finding or épplying a given pattern in sets of numbers.
i 6 scales, 72 items ’

R1. Labeiling Number Lines T . Lo

Abstract: Given partially labelled number lines, with varying increments,

determine.certain missing numbers. A sample item is worked
collectively. .

Specifics: 10 items, 5 on each of two forms, approximately 5 minutes.

Exa.mp‘lesi 6 - T T T

> 1 ) , r . *
14 L.’ L, 4
] 4 ] i U ' i r‘ '
- 2 14 23 g

R2. Multipliéation Series * °

. fact: Give& an incomplete portion of a multiplicative series of
Agstract numbers, deteA%ine the constant multiplier involved in order to
complete the portion shown. Portions of several series are
shown altogether with one, two or three numbers missing from
each. A sample series is examined and completed collectively.

Specifics: 14 items (mi%sing numbers), -7 on each of two forms, approximately
3.5 minutes. - :

Examples:
' eee ] 1 1.000 10,000 J100,000 | e e @

...lz “ [ 2 N

R3. (Constructing Numbers :

Abstract: Given the use of only four digits (2, S, 7 and 8) and the rule
Y that no digit be used more than once, construct numbers ]like the
Moo smallest (or largest), the sacond smallest (or largest) or the
closest to a given number. The constructed numbers are to be of
either 2, 3 or 4 digits and sometimes restrictgd to a given.
range of numbers;* Collectively, to clarify the rules, twa
incorrett answers and the correct one are examined for two
sample problems.’ :

-

N
Specifics: 12 items, 6 on each of two forms, approximately 4 minutes

Examples: What is the second largest four digit number?
)

g What is the smallest three qdigit number between - -
730 and 8507

what four digit number between 2,0Q0 and 3,000 is
: ,closest to 2,8007?

S
B-7 ' ;




. Rs. Actributes of Flags - o )
bstract: Given drawings of six flags which have different combinations o
A attributes, select the flag which is described by a statement.

Specifics: 12 items, 6 on each of two forms, approximately & minutes

Q.Examples: / 5 \ - ‘ ‘ﬂ,l % %

A s W c o £ - F

Sasple: Beth likes flags that don't have a stripe or a star.
which flags would she like
Circle all the correct answers.

A 8 ¢ 0 & F

In what ways are flags 8 and F alike?

-
RS. Solving Number Rules

Abstract: Given 3 clues (i.e., pairs of numbers) in a game, determine what
~ the secret method is (i.e., the unique rule relating each of the
pairs of numbers) and then use the rule to calculate the missing

number from the fourth pair.

.Specifics: 12 items, 6 on eachzof'two:forms, approximately 6 minutes. On
half the items, it is the second number that is missing from the
fourth pair; on the other half ‘it's the first one that is

/

missing.
Examples: Amy's Game -+ Jane's Game
Class Amy's Class Jane's
said: answer: said: answer:
First clue: § 26 9 3
- Second clue: 9 46 . 15 5
Third clue: 2 1 36 10
Question: 4 .7
R6. Using Number Machines >

Abstract: Given labelled "number machines” in sequence and either the
initial or the terminating number, determine the other number.
There is an introduction showing that "number machines” take in
numbers; add, subtract, multiply or divide by a fixed quantity;
' and give out the resultant number. Then three sample items -
\ (each with a "number machine® sequence) are worked collectively.

Specifics: 12 1t£ms, § on each.of two forms, approximately 4 minutes.

S } Examples:
%4-2 l
. +2 , \




R

CATEGORY: ELUCIDATION A

Requires producing many correc% answers to a given problem.
2 scales, 30, 34 possible %torrect answers

Getting to 12

ul.

uz2.

Abstract:
Speciffcsa

Examples:

Producing
Abstract:

Specifics:

Examples:

[thed
¢

Sfve m'm worrect snewers. 6,

Given a starting point (0), a goal (12) and two rules, invent as
many ways of reaching the goal as possible. The rules are that
only the numbers, 2, 3, 5, & 7 can be used along with addition,
subtraction multiplication or division. Two sample solutions
(see below).are worked collectively.

Exactly 3.5 minutes.
Example 1: 0 +71=7
P L 7x2=14
14 -2 =12
Example 2: O +5=5
ampie — s 43=8

Many Answers ~
Given several different situations each of which poses 2 problem
for which there are many correct solutions, produce as many of
them as possible.: For each situation, some potential sotutions
are accepted or rejected for not following the given rules as
inappropriate. .

Four sittUations; only the first one is read by -the tester. Al
studefts do the first’'two of four;. do the remainina two on Form A;
half ‘he remihing two on Form B. Total of 17 possible correct
solutions to the first two and for the remaining two items

. fourteen correct for Form A; eighteen correct for Form B.

Myleg: Start at sere. .
Muawum.nu.

;" Ld
Wat sovid you be wweriting by? >3

Nlgs: e only even mumbers. X
oy must be divisidie Wy §. )(

They must be soaller thn 00, 1)( ' ' C /

8w 2]} the correct mawers. _§0,

VY




Appendix C

MANS Scores, Site A .




P

List of Class Means, Site A,

MANS ‘Categories . )
TOPS/Non-TQPS ‘
Classes Estimation fractions Representations Elucidation Total Figural 1981
And Mental and and Patterns of , : Reasoning Reading

Arithmetic Decimals Numbers

TOPS 1 34.7 27.4 40.5 32.9 . 135.8 7.8 26.4
R 25.8 37.9 24.4 119.3 8.3 17.4
3 319 24.2 31.8 12.9 100.8 6.6 17.4

s 33 21.2 35.2 . 17.2 106.9 . 8.0 15.6
5 45.2 41.9 48,6 - 39.4 175.1 9.1 " 24.8
6 33.0 22.7 " 34.8 16.2 106.7 7.7 1446
. Won-TOPS> \ '
o1 2.8 20.1 27.6 ~ 19.3 . 947 7.6 '22.5
2 M1 28.0 39.5 287 133:2 8.4 17.2
3 28.7 217 31.5 16.6 985 7.7 1641
& 2900  20.9 2.8 ) 17.0 103.4 81 ‘19.9
5 38.0 32.4 40.5 - 32.3 143.3 8.6 23.3
6

28.5 20.2 32.5 33.0 1143 8.5 22.0




~s

. Appendix D /‘

California Achievement Test Scores Site B




A' - - Cresecy
Fahd ) . . R —gr
s List of Class Means, Site 8 . .
. - _-California Achievement Tes{ Scores . '
- = 1981-1982 Students
-1 . . ‘ , .
Computation  Concepts and %ta] Reading T )

g App]ication§ ‘

407.9 397.0  417.0 .
447.1 " 446.5 -457.7 '

422.3 42270 - M2.9

421.2 410.5 410.5

433.1 425.1 425.6
§15.3  ° 4154 412.4
435.8° 430.6  437.9
JCtass Al 391.4
el 4ne . 40
w.s U ags.s 404.3 436.1 o
- 439.9 < . 446.9 4410 478.1
- 418.5 438.9 4277 431.2
396 ¢ . 3948 388.2 5 389.9. :
ong.g .3 w2, aas
~..:ﬁ409.1‘ | 7.4 .._‘w.tn'.s’. 406.5
w24 a3 T 4] aane

418.0 o 423.2 . 419.0 396.1 -




. List of Class Means, Site B
N S Fifth Grade Classes )
. y ' TOPS/Non-TOPS ,
9 - . ‘ ¥
R Computation Concepts and Total Mat'n' Reading
A - Applications .
TOPS Class 1980-81 1981-82 1980-81 1981-82 ' 1980-81 1981-82 1980-81
04 418.1 433.7 415.0  432.3 414.6 . 432.] 399.9
‘ 04 475.1 499.8 444.2 508.3 478.2 502.3 482.5
08 . 3v0.b £34,7 402.0 423.8 396.2 428.0 364.6
A ’ m .
13 398.5 -434.8 423.9 454.1 ®™1.5 444.6 414.6
14 3“25.2 474.2 431.é_ 465.7 427 .4 467.4 428.2
16 411.6 469.1 429.3 463.0, 419.7 464.4 - 4355
g
Non=-TOPS '
Classes
Q } ’
- ) 437.4 471.9 438.2  -464.5 435.5 465.6 437.9
, . ) . - -
07 408.9 443.4. 423.1 432.0 415.3 436.2 424.3
, . / -
J0 410.4 431.6 £22.9 - 442.2 415.9 436.7 427.3
18 450.4 . 515.8 | 464.1 523.4 455.9 517.8 484.9
t
Kol -




